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1
CHIMERIC ADENOVIRAL VECTORS

CROSS-REFERENCES TO RELATED
APPLICATIONS

The present application is a divisional of U.S. patent appli-
cation Ser. No. 12/945,358, filed Nov. 12, 2010, which claims
priority to U.S. patent application Ser. No. 11/712,794, filed
Feb. 28, 2007 (now U.S. Pat. No. 7,879,602), which claims
priority to U.S. Provisional Patent Application No. 60/778,
026, filed Feb. 28, 2006, U.S. Provisional Patent Application
No. 60/801,645, filed May 19, 2006, U.S. Provisional Patent
Application No. 60/802,992, filed May 22, 2006, U.S. Provi-
sional Patent Application No. 60/821,492, filed Aug. 4, 2006,
U.S. Provisional Patent Application No. 60/846,658, filed
Sep. 22, 2006, and U.S. Provisional Patent Application No.
60/848,195, filed Sep. 28, 2006), the disclosures of which are
hereby incorporated by reference in their entirety for all pur-
poses.

REFERENCE TO A SEQUENCE LISTING

This application includes a Sequence Listing as a text file
named “SEQTXT_90402-844311 000130US.txt” created
Jun. 25, 2012 and containing 201,338 bytes. The material
contained in this text file is incorporated by reference.

BACKGROUND OF THE INVENTION

Vaccines are an important means for preventing and/or
treating a number of diseases and disorders (e.g., viral infec-
tion, bacterial infection, and cancer). Nucleic acid-based vac-
cines have several advantages over protein or attenuated-live
vaccines. Introduction of a nucleic acid that expresses an
antigen into a target cell allows for rapid development of
vaccine that generates and immune response against an anti-
gen of interest. For protein vaccines, an effective and efficient
method of protein purification needs to be developed each
time a new vaccine is created. For live vaccines, a method of
attenuation needs to be identified that doesn’t completely stop
the growth of the pathogen, yet proven to be completely safe
in humans. Development of protein purification and attenua-
tion methodologies are extremely time-consuming processes.
In contrast, most nucleic acid-based vaccines can be manu-
factured very quickly using the same manufacturing tech-
niques each time with just a quick change in the nucleic acid
encoding the antigen of interest. Replication incompetent
adenovirus is one nucleic acid-based vaccine system which is
rapidly, predictably, and inexpensively made at high titer
[Polo, J. M. and Dubensky, T. W., Jr., Drug Discov Today,
7(13), 719-727 (2002)]. However, the efficiency of the anti-
gen-specific response following administration of adenoviral
vectors known in the art is low. Thus, there is a need in the art
for new adenoviral vectors that can be used to efficiently elicit
an immune response against an antigen of interest. The
present invention satisfies these and other needs.

SUMMARY OF THE INVENTION

The present invention provides chimeric adenoviral vec-
tors comprising nucleic acids encoding a heterologous
polypeptide and methods for eliciting an immune response
against the heterologous polypeptide.

One embodiment of the invention provides chimeric aden-
oviral expression vectors comprising an expression cassette
comprising: (a) first promoter operably linked to a nucleic
acid encoding a toll-like receptor (TLR)-3 agonist; and (b) a
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second promoter operably linked to a nucleic acid encoding a
heterologous polypeptide. In some embodiments, the TLR-3
agonist is dsRNA. In some embodiments, the nucleic acid
encoding the TLR agonist comprises a sequence selected
from SEQ ID NOS: 3, 7, 8§, 9, 10, 11, and 12. In some
embodiments, the heterologous polypeptide is selected from
an HIV envelope polypeptide (e.g., gp41, gp120 or gpl60)
and influenza HA polypeptide. In some embodiments, the
first and second promoters are the same. In some embodi-
ments, the first and second embodiments are different. In
some embodiments, the promoters are selected from the beta
actin promoter and the CMV promoter. The invention also
provides immunogenic compositions comprising the expres-
sion vector.

A further embodiment of the invention provides methods
of eliciting an immune response against the heterologous
polypeptide by administering an immunogenically effective
amount of the compositions to a mammalian subject (e.g., a
rodent such as a mouse, a rat, or a guinea pig or a primate such
as a chimpanzee, a rhesus macaque, or a human). In some
embodiments, the vector is administered via any non-
parenteral route (e.g., orally, intranasally, or mucosally). In
some embodiments, the heterologous polypeptide is
expressed in a cell selected from a dendritic cell, a microfold
cell, and an intestinal epithelial cell.

A further embodiment of the invention provides immuno-
genic compositions comprising: (a) a chimeric adenoviral
expression vector comprising a promoter operably linked to a
nucleic acid encoding a heterologous polypeptide; and (b) a
TLR-3 agonist (e.g., a dsRNA). In some embodiments, the
TLR-3 agonist is encoded by a nucleic acid. The invention
also provides methods of eliciting an immune response by
administering the compositions to amammalian subject (e.g.,
a rodent such as a mouse, a rat, or a guinea pig or a primate
such as a chimpanzee, a rhesus macaque, or ahuman) via any
non-parenteral route (e.g., oral, intranasal, or mucosal).

Another embodiment of the invention provides an isolated
nucleic acid comprising the sequence set forth in SEQ ID
NOS:1, 2, 6,7, 13, 14, 15,16, or 17.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1illustrates data demonstrating that a chimeric adnen-
oviral vector of the invention (i.e., DS1) in combination with
a TLR-3 agonist is more effective than a standard adenoviral
vector (i.e., rAdS) at inducing an antigen specific immune
response following oral vector delivery. FIG. 1A illustrates
data depicting the antibody titer to HIV envelope protein (i.e.,
gp120) at 3 weeks following oral delivery of the adenoviral
vectors. FIG. 1B illustrates data depicting the antibody titer to
HIV envelope protein (i.e., gp120) at 6 weeks following oral
delivery of the adenoviral vectors.

FIG. 2 illustrates data demonstrating that a chimeric aden-
oviral vector of the invention (i.e., DS1b or DS1c) in combi-
nation with a TLR-3 agonist is more effective at inducing an
antigen specific immune response than a standard adenoviral
vector (i.e., rAdS). FIG. 2A illustrates data depicting the
anti-GFP IgG titer at 3 weeks following oral administration of
the vectors. FIG. 2B illustrates data depicting the CD8+ T cell
response to GFP at 10 weeks following administration of the
vector at 0, 4, and 8 weeks. FIG. 2C illustrates data depicting
the anti-HA antibody titer at 3 weeks following oral admin-
istration of the vectors.

FIG. 3 illustrates data demonstrating that the chimeric
adenoviral vectors of the invention are superior for eliciting
immune responses when administered non-parenterally. FIG.
3A illustrates data depicting the anti-gp120 antibody titer 3
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weeks following intramuscular administration of DS1. FIG.
3B illustrates data depicting the anti-HA antibody titer three
weeks following intransal administration of DS1c.

FIG. 4 illustrates data demonstrating that the expressed
TLR-3 ligand agonists can induce activation of antigen pre-
senting cells. FIG. 4A illustrates data depicting dendritic cell
activation by the expressed dsRNA TLR-3 agonist lucl. FIG.
4B illustrates data depicting dendritic cell activation by the
expressed dsRNA TLR-3 agonists lucl and m1.

FIG. 5 is a graphic illustration of the chimeric adenoviral
vectors of the invention, i.e., chimeric adenoviral vectors
comprising nucleic acids encoding expressed ds RNA TLR-3
agonists.

FIG. 6 illustrates data demonstrating that the chimeric
adenoviral vectors of the invention are effective at inducing
an antigen-specific immune response following oral delivery.
FIG. 6 illustrates data depicting anti-gp120 antibody titer 3
weeks following oral administration of a chimeric adenoviral
comprising a nucleic acid sequence encoding the dsRNA
TLR-3 agonist lucl.

FIG. 7 illustrates data demonstrating that TLR-7/8 agonists
have poor effectiveness in inducing an antigen-specific
immune response.

FIG. 8 illustrates data demonstrating that chimeric aden-
oviral vectors of the invention are effective at inducing an
antigen-specific immune response following oral delivery.
FIG. 8A illustrates data depicting the anti-HA antibody titer 4
weeks following oral administration of a chimeric adenoviral
comprising a nucleic acid sequence encoding the dsRNA
TLR-3 agonist lucl. FIG. 8B illustrates data depicting the
anti-HA antibody titer 4 weeks or 7 weeks following admin-
istration of a chimeric adenoviral comprising a nucleic acid
sequence encoding the dsRNA TLR-3 agonist lucl. FIG. 8C
illustrates data depicting the anti-HA antibody titer 3 weeks
following oral or intranasal administration of a chimeric
adenoviral comprising a nucleic acid sequence encoding the
dsRNA TLR-3 agonist lucl.

BRIEF DESCRIPTION OF THE SEQUENCES

SEQ ID NO:1 sets forth the nucleotide sequence for the
chimeric adenoviral vector DS1.

SEQ ID NO:2 sets forth the nucleotide sequence for the
chimeric adenoviral vector DS2.

SEQ ID NO:3 sets forth a nucleotide sequence encoding a
TLR-3 agonist.

SEQ ID NO:4 sets forth a nucleotide sequence encoding a
TLR-3 agonist.

SEQ ID NO:5 sets forth a nucleotide sequence encoding a
TLR-3 agonist.

SEQ ID NO:6 sets forth a nucleotide sequence for a chi-
meric adenoviral vector comprising a nucleic acid encoding
influenza HA and a nucleic acid encoding a TLR-3 agonist
(luc), wherein the influenza HA and the TLR-3 agonist are in
the same orientation.

SEQ ID NO: 7 sets forth a nucleotide sequence for a chi-
meric adenoviral vector comprising a nucleic acid encoding
influenza HA and a nucleic acid encoding a TLR-3 agonist
(luc), wherein the influenza HA and the TLR-3 agonist are in
the opposite orientation.

SEQ ID NO: 8 sets forth a nucleotide sequence encoding a
short hairpin RNA TLR-3 agonist. Complementary portions
of the sequence are shown in capital letters and the linker
sequence is shown in lower case letters.

SEQ ID NO: 9 sets forth a nucleotide sequence encoding a
short hairpin RNA TLR-3 agonist (g1). Complementary por-
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tions of the sequence are shown in capital letters and the linker
sequence is shown in lower case letters.

SEQ ID NO: 10 sets forth a nucleotide sequence encoding
a short hairpin RNA TLR-3 agonist (luc). Complementary
portions of the sequence are shown in capital letters and the
linker sequence is shown in lower case letters.

SEQ ID NO: 11 sets forth a nucleotide sequence encoding
a short hairpin RNA TLR-3 agonist (m1). Complementary
portions of the sequence are shown in capital letters and the
linker sequence is shown in lower case letters.

SEQ ID NO: 12 sets forth a nucleotide sequence encoding
ashorthairpin RNA TLR-3 agonist. Complementary portions
of the sequence are shown in capital letters and the linker
sequence is shown in lower case letters.

SEQ ID NO: 13 sets forth the nucleotide sequence for the
chimeric adenoviral vector DS1c. The sequence comprises a
nucleotide encoding HA(PR8/34).

SEQ ID NO: 14 sets forth the nucleotide sequence for the
chimeric adenoviral vector DS2beta-luc. The vector com-
prises a sequence encoding the TL.R-3 agonist luc under the
control of the beta actin promoter. The vector also comprises
open cloning sites for insertion of nucleic acid sequence(s)
encoding an antigen of interest.

SEQ ID NO: 15 sets forth the nucleotide sequence for the
chimeric adenoviral vector DS2C-luc The vector comprises a
sequence encoding the TL.R-3 agonist luc under the control of
the CMV promoter. The vector also comprises open cloning
sites for insertion of nucleic acid sequence(s) encoding an
antigen of interest.

SEQ ID NO: 16 sets forth the nucleotide sequence for the
pShuttle vector comprising a nucleic acid sequence encoding
the TLR-3 agonist luc under the control of the CMV promoter
and a nucleic acid sequence encoding HA (avian flu) under
the control of a separate CMV promoter.

SEQ ID NO: 17 sets forth the nucleotide sequence for the
chimeric adenoviral vector ND1.1 214. The nucleic acid
encoding the heterologous antigen is in bold text and is
flanked by a Cla I recognition site on the 5' end and a Not 1
recognition site on the 3' end. The nucleic acid sequence
encoding the TLR-3 agonists is in italic, with the linker
sequence in bold.

DETAILED DESCRIPTION OF THE INVENTION
1. Introduction

The present invention provides novel chimeric adenoviral
vectors that can be administered non-parenterally to elicit an
immune response against an antigen of interest. The chimeric
adenoviral vectors of the invention comprise a nucleic acid
encoding a heterologous polypeptide and a nucleic acid
encoding a TLR-3 agonist. The chimeric adenoviral vectors
elicit strong and effective immune responses specific for the
heterologous polypeptide, particularly when administered
via a non-parenteral route (e.g., orally, intranasally, or mucos-
ally).

The invention is based on the surprising discovery that
administration of dsSRNA TLR-3 agonists are effective adju-
vants when administered in conjunction with viral vectors. In
fact, the use of dsRNA as an adjuvant for viral vectors would
be counterintuitive considering that the major proposed util-
ity of the dsRNA mimetic poly I:C was as an antiviral agent
[Nemes, et al., Proc Soc Exp Biol Med. (1969) 132:776;
Schafer, et al, Nature. (1970) 226:449; Fenje, et al, Nature
(1970) 226:171.].

II. Definitions

The term “chimeric” or “recombinant” as used herein with
reference, e.g., to a nucleic acid, protein, or vector, indicates
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that the nucleic acid, protein or vector, has been modified by
the introduction of a heterologous nucleic acid or protein or
the alteration of a native nucleic acid or protein. Thus, for
example, chimeric and recombinant vectors include nucleic
acid sequences that are not found within the native (non-
chimeric or non-recombinant) form of the vector. A chimeric
adenoviral expression vector refers to an adenoviral expres-
sion vector comprising a nucleic acid sequence encoding a
heterologous polypeptide.

An “expression vector” is a nucleic acid construct, gener-
ated recombinantly or synthetically, with a series of specified
nucleic acid elements that permit transcription of a particular
nucleic acid in a host cell. The expression vector can be part
of a plasmid, virus, or nucleic acid fragment. Typically, the
expression vector includes a nucleic acid to be transcribed
operably linked to a promoter.

The terms “promoter” and “expression control sequence”
are used herein to refer to an array of nucleic acid control
sequences that direct transcription of a nucleic acid. As used
herein, a promoter includes necessary nucleic acid sequences
near the start site of transcription, such as, in the case of a
polymerase II type promoter, a TATA element. A promoter
also optionally includes distal enhancer or repressor ele-
ments, which can be located as much as several thousand base
pairs from the start site of transcription. Promoters include
constitutive and inducible promoters. A “constitutive” pro-
moter is a promoter that is active under most environmental
and developmental conditions. An “inducible” promoter is a
promoter that is active under environmental or developmental
regulation. The term “operably linked” refers to a functional
linkage between a nucleic acid expression control sequence
(such as a promoter, or array of transcription factor binding
sites) and a second nucleic acid sequence, wherein the expres-
sion control sequence directs transcription of the nucleic acid
corresponding to the second sequence.

The terms “TLR agonist” or “Toll-like receptor agonist™ as
used herein refers to a compound that binds and stimulates a
Toll-like receptor including, e.g., TLR-2, TLR-3, TLR-6,
TLR-7, or TLR-8. TLR agonists are reviewed in MacKichan,
14VI Report. 9:1-5 (2005) and Abreu et al., J Immunol, 174
(8), 4453-4460 (2005). Agonists induce signa transduction
following binding to their receptor.

The terms “TLR-3 agonist” or “Toll-like receptor 3 ago-
nist” as used herein refers to a compound that binds and
stimulates the TLR-3. TLR-3 agonists have been identified
including double-stranded RNA, virally derived dsRNA, sev-
eral chemically synthesized analogs to double-stranded RNA
including polyinosine-polycytidylic acid (poly I:C)-polyade-
nylic-polyuridylic acid (poly A:U) and poly I:poly C, and
antibodies (or cross-linking of antibodies) to TLR-3 that lead
to IFN-beta production [Matsumoto, M, et al, Biochem Bio-
phys Res Commun 24:1364 (2002), de Bouteiller, et al, J Biol
Chem 18:38133-45 (2005)]. TLR-3 agonists also include
expressed dsRNA (e.g., dsRNA encoded by a nucleic acid
comprising a sequence set forth in SEQ IDNOS:3,7,8,9, 10,
11, or 12).

The terms “TLR-7/8 agonist” or “Toll-like receptor 7/8
agonist” as used herein refers to a compound that binds and
stimulates either the TL.R-7 or TLR-8 receptors; these recep-
tors recognize several of same ligands. Several TLR-7/8 ago-
nists have been identified such as viral single-stranded RNA,
imiquimod, loxoribine, polyuridylic acid, or resiquimod.

The term “heterologous” when used with reference to por-
tions of a nucleic acid indicates that the nucleic acid com-
prises two or more subsequences that are not found in the
same relationship to each other in nature. For instance, the
nucleic acid is typically recombinantly produced, having two
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or more sequences from unrelated genes arranged to make a
new functional nucleic acid, e.g., a promoter from one source
and a coding region from another source. Similarly, a heter-
ologous protein indicates that the protein comprises two or
more subsequences that are not found in the same relationship
to each other in nature (e.g., a fusion protein).

The terms “nucleic acid” and “polynucleotide” are used
interchangeably herein to refer to deoxyribonucleotides or
ribonucleotides and polymers thereof in either single- or
double-stranded form. The term encompasses nucleic acids
containing known nucleotide analogs or modified backbone
residues or linkages, which are synthetic, naturally occurring,
and non-naturally occurring, which have similar binding
properties as the reference nucleic acid, and which are
metabolized in a manner similar to the reference nucleotides.
Examples of such analogs include, without limitation, phos-
phorothioates, phosphoramidates, methyl phosphonates,
chiral-methyl phosphonates, 2-O-methyl ribonucleotides,
peptide-nucleic acids (PNAs).

Unless otherwise indicated, a particular nucleic acid
sequence also encompasses conservatively modified variants
thereof (e.g., degenerate codon substitutions) and comple-
mentary sequences, as well as the sequence explicitly indi-
cated. Specifically, degenerate codon substitutions may be
achieved by generating sequences in which the third position
of one or more selected (or all) codons is substituted with
mixed-base and/or deoxyinosine residues (Batzer et al.,
Nucleic Acid Res. 19:5081 (1991); Ohtsuka et al., J. Biol.
Chem. 260:2605-2608 (1985); Rossolini et al., Mol. Cell.
Probes 8:91-98 (1994)). The term nucleic acid is used inter-
changeably with gene, cDNA, mRNA, oligonucleotide, and
polynucleotide.

Antigen—refers to a protein or part of a polypeptide chain
that can be recognized by T cell receptors and/or antibodies.
Typically, antigens are derived from bacterial, viral, or fungal
proteins.

An “immunogenically effective dose or amount” of the of
the compositions of the present invention is an amount that
elicits or modulates an immune response specific for the
heterologous polypeptide. Immune responses include
humoral immune responses and cell-mediated immune
responses. An immunogenic composition can be used thera-
peutically or prophylactically to treat or prevent disease at any
stage.

“Humoral immune responses” are mediated by cell free
components ofthe blood, i.e., plasma or serum; transfer of the
serum or plasma from one individual to another transfers
immunity.

“Cell mediated immune responses” are mediated by anti-
gen specific lymphocytes; transfer of the antigen specific
lymphocytes from one individual to another transfers immu-
nity.

A “therapeutic dose” or “therapeutically effective amount”
or “effective amount” of a chimeric adenoviral vector or a
composition comprising a chimeric adenoviral vector is an
amount of the vector or composition comprising the vector
which prevents, alleviates, abates, or reduces the severity of
symptoms of diseases and disorders associated with the
source of the heterologous polypeptide (e.g., a virus, bacteria,
a parasite, or a cancer).

Antibody—refers to a polypeptide encoded by an immu-
noglobulin gene or fragments thereof that specifically binds
and recognizes an antigen. The recognized immunoglobulin
genes include the kappa, lambda, alpha, gamma, delta, epsi-
lon, and mu constant region genes, as well as the myriad
immunoglobulin variable region genes. Light chains are clas-
sified as either kappa or lambda. Heavy chains are classified
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as gamma, mu, alpha, delta, or epsilon, which in turn define
the immunoglobulin classes, IgG, IgM, IgA, IgD and IgE,
respectively.

T cells—refer to a particular class of lymphocytes that
express a specific receptor (T cell receptor) encoded by a
family of genes. The recognized T cell receptor genes include
alpha, beta, delta, and gamma loci, and the T cell receptors
typically (but not universally) recognize a combination of
MHC plus a short peptide.

Adaptive immune response—refers to T cell and/or anti-
body recognition of antigen.

Antigen presenting cells (APCs)—as used herein refers to
cells that are able to present immunogenic peptides or frag-
ments thereof to T cells to activate or enhance an immune
response. APCs include dendritic cells, macrophages, B cells,
monocytes and other cells that may be engineered to be effi-
cient APCs. Such cells may, but need not, be genetically
modified to increase the capacity for presenting the antigen,
to improve activation and/or maintenance of the T cell
response, to have anti-tumor effects per se and/orto be immu-
nologically compatible with the receiver (i.e., matched HLA
haplotype). APCs may be isolated from any of a variety of
biological fluids and organs including bone marrow, periph-
eral blood, tumor and peritumoral tissues, and may be autolo-
gous, allogeneic, syngeneic or xenogeneic cells. APCs typi-
cally utilize a receptor from the major histocompatability
(MHC) locus to present short polypeptides to T cells.

Adjuvant—is a non-specific immune response enhancer.
Suitable adjuvants include, for example, cholera toxin, mono-
phosphoryl lipid A (MPL), Freund’s Complete Adjuvant,
Freund’s Incomplete Adjuvant, Quil A, and Al(OH). Adju-
vants can also be those substances that cause APC activation
and enhanced presentation of T cells through secondary sig-
naling molecules likeToll-like receptors. Examples of Toll-
like receptors include the receptors that recognize double-
stranded RNA, bacterial flagella, LPS, CpG DNA, and
bacterial lipopeptide (Reviewed recently in [Abreu et al., J
Immunol, 174(8), 4453-4460 (2005)]).

The terms “polypeptide,” “peptide” and “protein” are used
interchangeably herein to refer to a polymer of amino acid
residues. The terms apply to amino acid polymers in which
one or more amino acid residue is an artificial chemical
mimetic of a corresponding naturally occurring amino acid,
as well as to naturally occurring amino acid polymers and
non-naturally occurring amino acid polymer.

The term “amino acid” refers to naturally occurring and
synthetic amino acids, as well as amino acid analogs and
amino acid mimetics that function in a manner similar to the
naturally occurring amino acids. Naturally occurring amino
acids are those encoded by the genetic code, as well as those
amino acids that are later modified, e.g., hydroxyproline,
y-carboxyglutamate, and O-phosphoserine. Amino acid ana-
logs refers to compounds that have the same basic chemical
structure as a naturally occurring amino acid, i.e., an ¥ carbon
that is bound to a hydrogen, a carboxyl group, an amino
group, and an R group, e.g., homoserine, norleucine,
methionine sulfoxide, methionine methyl sulfonium. Such
analogs have modified R groups (e.g., norleucine) or modi-
fied peptide backbones, but retain the same basic chemical
structure as a naturally occurring amino acid. Amino acid
mimetics refers to chemical compounds that have a structure
that is different from the general chemical structure of an
amino acid, but that functions in a manner similar to a natu-
rally occurring amino acid.

Amino acids may be referred to herein by either their
commonly known three letter symbols or by the one-letter
symbols recommended by the IUPAC-IUB Biochemical
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Nomenclature Commission. Nucleotides, likewise, may be
referred to by their commonly accepted single-letter codes.

“Conservatively modified variants™ applies to both amino
acid and nucleic acid sequences. With respect to particular
nucleic acid sequences, conservatively modified variants
refers to those nucleic acids which encode identical or essen-
tially identical amino acid sequences, or where the nucleic
acid does not encode an amino acid sequence, to essentially
identical sequences. Because of the degeneracy of the genetic
code, a large number of functionally identical nucleic acids
encode any given protein. For instance, the codons GCA,
GCC, GCG and GCU all encode the amino acid alanine.
Thus, at every position where an alanine is specified by a
codon, the codon can be altered to any of the corresponding
codons described without altering the encoded polypeptide.
Such nucleic acid variations are “silent variations,” which are
one species of conservatively modified variations. Every
nucleic acid sequence herein which encodes a polypeptide
also describes every possible silent variation of the nucleic
acid. One of skill will recognize that each codon in a nucleic
acid (except AUG, which is ordinarily the only codon for
methionine, and TGG, which is ordinarily the only codon for
tryptophan) can be modified to yield a functionally identical
molecule. Accordingly, each silent variation of a nucleic acid
which encodes a polypeptide is implicit in each described
sequence.

As to amino acid sequences, one of skill will recognize that
individual substitutions, deletions or additions to a nucleic
acid, peptide, polypeptide, or protein sequence which alters,
adds or deletes a single amino acid or a small percentage of
amino acids in the encoded sequence is a “conservatively
modified variant” where the alteration results in the substitu-
tion of an amino acid with a chemically similar amino acid.
Conservative substitution tables providing functionally simi-
lar amino acids are well known in the art. Such conservatively
modified variants are in addition to and do not exclude poly-
morphic variants, interspecies homologs, and alleles of the
invention.

The following eight groups each contain amino acids that
are conservative substitutions for one another:

1) Alanine (A), Glycine (G);

2) Aspartic acid (D), Glutamic acid (E);

3) Asparagine (N), Glutamine (Q);

4) Arginine I, Lysine (K);

5) Isoleucine (I), Leucine (L), Methionine (M), Valine (V);

6) Phenylalanine (F), Tyrosine (Y), Tryptophan (W);

7) Serine (S), Threonine (T); and

8) Cysteine (C), Methionine (M)

(see, e.g., Creighton, Proteins (1984)).

The phrase “selectively (or specifically) hybridizes to”
refers to the binding, duplexing, or hybridizing of a molecule
only to a particular nucleotide sequence under stringent
hybridization conditions when that sequence is present in a
complex mixture (e.g., total cellular or library DNA or RNA).

The phrase “stringent hybridization conditions” refers to
conditions under which a probe will hybridize to its target
subsequence, typically in a complex mixture of nucleic acid,
but to no other sequences. Stringent conditions are sequence-
dependent and will be different in different circumstances.
Longer sequences hybridize specifically at higher tempera-
tures. An extensive guide to the hybridization of nucleic acids
is found in Tijssen, Techniques in Biochemistry and Molecu-
lar Biology—Hybridization with Nucleic Probes, “Overview
of principles of hybridization and the strategy of nucleic acid
assays” (1993). Generally, stringent conditions are selected to
be about 5-10° C. lower than the thermal melting point I for
the specific sequence at a defined ionic strength Ph. The T, is
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the temperature (under defined ionic strength, Ph, and nucleic
concentration) at which 50% of the probes complementary to
the target hybridize to the target sequence at equilibrium (as
the target sequences are present in excess, at T,,, 50% of the
probes are occupied at equilibrium). Stringent conditions will
be those in which the salt concentration is less than about 1.0
M sodium ion, typically about 0.01 to 1.0 M sodium ion
concentration (or other salts) at Ph 7.0 to 8.3 and the tempera-
ture is at least about 30° C. for short probes (e.g., 10 to 50
nucleotides) and at least about 60° C. for long probes (e.g.,
greater than 50 nucleotides). Stringent conditions may also be
achieved with the addition of destabilizing agents such as
formamide. For selective or specific hybridization, a positive
signal is at least two times background, optionally 10 times
background hybridization. Exemplary stringent hybridiza-
tion conditions can be as following: 50% formamide, SxSSC,
and 1% SDS, incubating at 42° C., or, 5xSSC, 1% SDS,
incubating at 65° C., with wash in 0.2xSSC, and 0.1% SDS at
65°C.

Nucleic acids that do not hybridize to each other under
stringent conditions are still substantially identical if the
polypeptides which they encode are substantially identical.
This occurs, for example, when a copy of a nucleic acid is
created using the maximum codon degeneracy permitted by
the genetic code. In such cases, the nucleic acids typically
hybridize under moderately stringent hybridization condi-
tions. Exemplary “moderately stringent hybridization condi-
tions” include a hybridization in a buffer of 40% formamide,
1 M NaCl, 1% SDS at37° C., and a wash in 1xSSC at 45° C.
A positive hybridization is at least twice background. Those
of'ordinary skill will readily recognize that alternative hybrid-
ization and wash conditions can be utilized to provide condi-
tions of similar stringency.

“Antibody” refers to a polypeptide comprising a frame-
work region from an immunoglobulin gene or fragments
thereof'that specifically binds and recognizes an antigen. The
recognized immunoglobulin genes include the kappa,
lambda, alpha, gamma, delta, epsilon, and mu constant region
genes, as well as the myriad immunoglobulin variable region
genes. Light chains are classified as either kappa or lambda.
Heavy chains are classified as gamma, mu, alpha, delta, or
epsilon, which in turn define the immunoglobulin classes,
1gG, IgM, IgA, IgD and IgE, respectively.

An exemplary immunoglobulin (antibody) structural unit
comprises a tetramer. Each tetramer is composed of two iden-
tical pairs of polypeptide chains, each pair having one “light”
(about 25 kDa) and one “heavy” chain (about 50-70 kDa).
The N-terminus of each chain defines a variable region of
about 100 to 110 or more amino acids primarily responsible
for antigen recognition. The terms variable light chain (V)
and variable heavy chain (V) refer to these light and heavy
chains respectively.

The phrase “specifically (or selectively) binds” to an anti-
body or “specifically (or selectively) immunoreactive with,”
when referring to a protein or peptide, refers to a binding
reaction that is determinative of the presence of the protein in
a heterogeneous population of proteins and other biologics.
Thus, under designated immunoassay conditions, the speci-
fied antibodies bind to a particular protein at least two times
the background and do not substantially bind in a significant
amount to other proteins present in the sample. Specific bind-
ing to an antibody under such conditions may require an
antibody that is selected for its specificity for a particular
protein. For example, polyclonal antibodies raised to fusion
proteins can be selected to obtain only those polyclonal anti-
bodies that are specifically immunoreactive with fusion pro-
tein and not with individual components of the fusion pro-
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teins. This selection may be achieved by subtracting out
antibodies that cross-react with the individual antigens. A
variety of immunoassay formats may be used to select anti-
bodies specifically immunoreactive with a particular protein.
For example, solid-phase ELISA immunoassays are routinely
used to select antibodies specifically immunoreactive with a
protein (see, e.g., Harlow & Lane, Antibodies, A Laboratory
Manual (1988), for a description of immunoassay formats
and conditions that can be used to determine specific immu-
noreactivity). Typically a specific or selective reaction will be
at least twice background signal or noise and more typically
more than 10 to 100 times background.

Polynucleotides may comprise a native sequence (i.e., an
endogenous sequence that encodes an individual polypeptide
or dsRNA or a portion thereof) or may comprise a variant of
such a sequence. Polynucleotide variants may contain one or
more substitutions, additions, deletions and/or insertions
such that the biological activity of the encoded polypeptide is
not diminished, relative to a polypeptide comprising native
antigens. Polynucleotide variants may contain one or more
substitutions, additions, deletions and/or insertions such that
the TLR-3 agonist activity of the encoded dsRNA is not
diminished, relative to a dsRNA that does not contain the
substitutions, additions, deletions and/or insertions. Variants
preferably exhibit at least about 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99%, to a polynucleotide sequence that encodes a
native polypeptide or a portion thereof or to a polynucleotide
sequence that encodes a dsRNA with TLR-3 agonist activity.

The terms “identical” or percent “identity,” in the context
of two or more nucleic acids (e.g., a dsRNA that is a TLR-3
agonist) or polypeptide sequences, refer to two or more
sequences or subsequences that are the same or have a speci-
fied percentage of amino acid residues or nucleotides that are
the same (i.e., 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or
more identity over a specified region), when compared and
aligned for maximum correspondence over a comparison
window, or designated region as measured using one of the
following sequence comparison algorithms or by manual
alignment and visual inspection. Such sequences are then said
to be “substantially identical.” This definition also refers to
the compliment of a test sequence. Optionally, the identity
exists over a region that is at least about 10 to about 100, about
20 to about 75, about 30 to about 50 amino acids or nucle-
otides in length.

For sequence comparison, typically one sequence acts as a
reference sequence, to which test sequences are compared.
When using a sequence comparison algorithm, test and ref-
erence sequences are entered into a computer, subsequence
coordinates are designated, if necessary, and sequence algo-
rithm program parameters are designated. Default program
parameters can be used, or alternative parameters can be
designated. The sequence comparison algorithm then calcu-
lates the percent sequence identities for the test sequences
relative to the reference sequence, based on the program
parameters.

A “comparison window”, as used herein, includes refer-
ence to a segment of any one of the number of contiguous
positions from about 10 to about 500, about 25 to about 200,
50 to about 150, in which a sequence may be compared to a
reference sequence of the same number of contiguous posi-
tions after the two sequences are optimally aligned. Methods
of alignment of sequences for comparison are well-known in
the art. Optimal alignment of sequences for comparison can
be conducted, e.g., by the local homology algorithm of Smith
& Waterman, Adv. Appl. Math. 2:482 (1981), by the homol-
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ogy alignment algorithm of Needleman & Wunsch, J. Mol.
Biol. 48:443 (1970), by the search for similarity method of
Pearson & Lipman, Proc. Nat'l. Acad. Sci. USA 85:2444
(1988), by computerized implementations of these algo-
rithms (GAP, BESTFIT, FASTA, and TFASTA in the Wis-
consin Genetics Software Package, Genetics Computer
Group, 575 Science Dr., Madison, Wis.), or by manual align-
ment and visual inspection (see, e.g., Current Protocols in
Molecular Biology (Ausubel et al., eds. 1995 supplement)).
One example of a useful algorithm is PILEUP. PILEUP
creates a multiple sequence alignment from a group of related
sequences using progressive, pairwise alignments to show
relationship and percent sequence identity. It also plots a tree
or dendogram showing the clustering relationships used to
create the alignment. PILEUP uses a simplification of the
progressive alignment method of Feng & Doolittle, J. Mol.
Evol. 35:351-360 (1987). The method used is similar to the
method described by Higgins & Sharp, CABIOS 5:151-153
(1989). The program can align up to 300 sequences, eachofa
maximum length of 5,000 nucleotides or amino acids. The
multiple alignment procedure begins with the pairwise align-
ment of the two most similar sequences, producing a cluster
of two aligned sequences. This cluster is then aligned to the
next most related sequence or cluster of aligned sequences.
Two clusters of sequences are aligned by a simple extension
of the pairwise alignment of two individual sequences. The
final alignment is achieved by a series of progressive, pair-
wise alignments. The program is run by designating specific
sequences and their amino acid or nucleotide coordinates for
regions of sequence comparison and by designating the pro-
gram parameters. Using PILEUP, a reference sequence is
compared to other test sequences to determine the percent
sequence identity relationship using the following param-
eters: default gap weight (3.00), default gap length weight
(0.10), and weighted end gaps. PILEUP can be obtained from
the GCG sequence analysis software package, e.g., version
7.0 (Devereaux et al., Nuc. Acids Res. 12:387-395 (1984).
Another example of algorithm that is suitable for determin-
ing percent sequence identity and sequence similarity are the
BLAST and BLAST 2.0 algorithms, which are described in
Altschul et al., Nuc. Acids Res. 25:3389-3402 (1977) and
Altschul etal., J. Mol. Biol. 215:403-410 (1990), respectively.
Software for performing BLAST analyses is publicly avail-
able through the National Center for Biotechnology Informa-
tion (http://www.ncbi.nlm.nih.gov/). This algorithm involves
first identifying high scoring sequence pairs (HSPs) by iden-
tifying short words of length W in the query sequence, which
either match or satisfy some positive-valued threshold score T
when aligned with a word of the same length in a database
sequence. T is referred to as the neighborhood word score
threshold (Altschul et al., supra). These initial neighborhood
word hits act as seeds for initiating searches to find longer
HSPs containing them. The word hits are extended in both
directions along each sequence for as far as the cumulative
alignment score can be increased. Cumulative scores are cal-
culated using, for nucleotide sequences, the parameters M
(reward score for a pair of matching residues; always >0) and
N (penalty score for mismatching residues; always <0). For
amino acid sequences, a scoring matrix is used to calculate
the cumulative score. Extension of the word hits in each
direction are halted when: the cumulative alignment score
falls off by the quantity X from its maximum achieved value;
the cumulative score goes to zero or below, due to the accu-
mulation of one or more negative-scoring residue alignments;
or the end of either sequence is reached. The BLAST algo-
rithm parameters W, T, and X determine the sensitivity and
speed of the alignment. The BLASTN program (for nucle-
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otide sequences) uses as defaults a wordlength (W) of 11, an
expectation (E) or 10, M=5, N=—4 and a comparison of both
strands. For amino acid sequences, the BLASTP program
uses as defaults a wordlength of 3, and expectation (E) of 10,
and the BLOSUMBG62 scoring matrix (see Henikoff & Heni-
koff, Proc. Natl. Acad. Sci. USA 89:10915 (1989)) alignments
(B) of 50, expectation (E) of 10, M=5, N=-4, and a compari-
son of both strands.

The BLAST algorithm also performs a statistical analysis
of the similarity between two sequences (see, e.g., Karlin &
Altschul, Proc. Nat’l. Acad. Sci. USA 90:5873-5787 (1993)).
One measure of similarity provided by the BLAST algorithm
is the smallest sum probability (P(N)), which provides an
indication of the probability by which a match between two
nucleotide or amino acid sequences would occur by chance.
For example, a nucleic acid is considered similar to a refer-
ence sequence if the smallest sum probability in a comparison
ofthe test nucleic acid to the reference nucleic acid is less than
about 0.2, more preferably less than about 0.01, and most
preferably less than about 0.001.

III. Compositions of the Present Invention

The invention provides compositions comprising chimeri-
cal adenoviral vectors. In some embodiments, the chimeric
adenoviral vectors of the invention comprise a first promoter
operably linked to a nucleic acid encoding a heterologous
polypeptide and a second promoter operably linked to a
nucleic acid encoding a TLR3 agonist. The first and second
promoters may be the same or different. In some embodi-
ments, the first and second promoters are independently
selected from: the beta actin promoter and the CMV pro-
moter.

In some embodiments, the chimeric adenoviral vector
comprises the adenoviral genome (minus the E1 and E3
genes) and a nucleic acid encoding a gene that activates IRF-3
and other signaling molecules downstream of TLR-3. The
chimeric vector can be administered to a cell that expresses
Ad’s E1 gene such that recombinant adenovirus (rAd) is
produced by the cell. This rAd can be harvested and is capable
of a single round of infection that will deliver the transgenic
composition to another cell within a mammal in order to elicit
immune responses to the heterologous polypeptide.

A. Suitable Adenoviral Vectors

In some embodiments, the adenoviral vector is adenovirus
5, including, for example, Ad5 with deletions of the E1/E3
regions and AdS with a deletion of the E4 region. Other
suitable adenoviral vectors include strains 2, orally tested
strains 4 and 7, enteric adenoviruses 40 and 41, and other
strains (e.g. Ad34) that are sufficient for delivering an antigen
and eliciting an adaptive immune response to the transgene
antigen [Lubeck et al., Proc Natl Acad Sci USA, 86(17),
6763-6767 (1989); Shen et al., J Virol, 75(9), 4297-4307
(2001); Bailey et al., Virology, 202(2), 695-706 (1994)]. In
some embodiments, the adenoviral vector is alive, replication
incompetent adenoviral vector (such as E1 and E3 deleted
rAdS), live and attenuated adenoviral vector (such as the
E1BS55K deletion viruses), or a live adenoviral vector with
wild-type replication.

The transcriptional and translational control sequences in
expression vectors to be used in transforming vertebrate cells
in vivo may be provided by viral sources. For example, com-
monly used promoters and enhancers are derived, e.g., from
beta actin, adenovirus, simian virus (SV40), and human
cytomegalovirus (CMV). For example, vectors allowing
expression of proteins under the direction of the CMV pro-
moter, SV40 early promoter, SV40 later promoter, metal-
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lothionein promoter, murine mammary tumor virus promoter,
Rous sarcoma virus promoter, transducer promoter, or other
promoters shown effective for expression in mammalian cells
are suitable. Further viral genomic promoter, control and/or
signal sequences may be used, provided such control
sequences are compatible with the host cell chosen.

B. Heterologous Polypeptides

Nucleic acids encoding suitable heterologous polypeptides
may be derived from antigens, such as, for example, viral
antigens, bacterial antigens, cancer antigens, fungal antigens,
or parasite antigens.

Viral antigens may be derived from, for example, human
immunodeficiency virus (e.g., gag (p55 and p160), pol, env
(gp120 and gp4l) as set forth in Shiver et al. Nature 415
(6869):331 (2002); the HIV genomic sequences set forth in
Genbank Accession Nos. EF363127; EF363126; EF363125;
EF363124; EF363123; FEF363122; EF192592; and
EF192591; the HIV gag sequences set forth in Genbank
Accession Nos. EF396891; [EF396890; EF396889;
EF396888; EF396887; EF396886; EF396885; EF396884;
EF396883; EF396882; EF396881; EF396880; EF396879;
EF396878; EF396877; EF396876; EF39687;, EF396874;
EF396873; and EF396872; the HIV pol sequences set forth in
Genbank Accession Nos. EF396810; EF396809; EF396808;
EF396807; EF396806; EF396805; EF396804; EF396803;
EF396802; EF396801; EF396800; EF396799; EF396798;
EF396797; EF396796; EF396795; EF396794; EF396793;
EF396792; and EF396791; and the HIV env sequences set
forth in Genbank Accession Nos. 9: EF367234; EF367233;
EF367232; EF367231; EF367230; EF367229; EF367228;
EF367227, EF367226; FEF367225, EF367224; and
EF367223, human papilloma virus (e.g., capsid protein [.1 as
described in, e.g., Donnelly et al. J Infect Dis. 173:314 (1996)
and the sequences set forth in Genbank Accession Nos.
EF362755; EF362754; NC_001694; NC_001693;
NC_001691; NC_001690; NC_005134; NC_001458;
NC_001457; NC__001354; NC__001352; NC__001526; and
X94164), Epstein Barr virus, herpes simplex virus, human
herpes virus, rhinoviruses, cocksackieviruses, enteroviruses,
hepatitis A, B, C, and E (e.g., hepatitis B surface antigen as
described in e.g., Lubeck et al, PNAS USA 86:6763 (1989)
and the sequences set forth in GenBank Accession Nos.
AB236481; AB236471; AB206501; AB206489; AB206487,
AB221788; AB221777; AB221773; AR933671; AR933670;
AB236514; AB236513; AB236512; AB236511; AB236510;
AB236509; AB236508; AB236507); hepatitis C NS5 (see,
e.g., Genbank Accession Nos. X59609; DQ911563; S71627;
S70787, S70786; S70341; S62220; S70790; S70789;
S70788; and AB204642)), mumps virus, rubella virus,
measles virus, poliovirus, smallpox virus, rabies virus, and
Variella-zoster virus. Influenza antigens include, e.g., hema-
gluttinin (HA), matrix protein 1 (M1), and nucleoprotein
(NP) (see, e.g., Donnelly, et al, Vaccine 15:865 (1997) and the
influenza HA sequences set forth in Genbank Accession Nos.
AB294219; AB294217; AB294215; AB294213; EF102944;
EF102943; EF102942; EF102941; EF102940; EF102939;
EF102938; EF102937; EF102936; EF102935; EF102934;
EF102933; DQ643982; DQ464354; CY019432; CY019424;
CY019416; CY019408; CY019400; CY019392; CY019384;
CY019376; CY019368; CY019360; CY019352; EF124794;
EF110519; EF110518; EF165066; EF165065; EF165064;
and EF165063; the influenza M1 sequences set forth in Gen-
bank Accession Nos. AB292791; CY019980; CY019972;
CY019964; CY019956; CY019948; CY019940;, CY019628;
CY019652; CY019644; CY019932; CY019924; CY019916;
CY019908; CY019900; CY019892; CY019884; CY019876;
CY019868; CY019860; and the influenza NP sequences set
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forth in Genbank Accession Nos. AB292790; CY019461;
CY019974; CY019966; CY019958; CY019950,CY019942;
CY019630; CY019654; CY019646; CY019934;CY019926;
CY019918 CY019910; CY019902; CY019894; CY019886;
CY019878; CY019870; and CY019862.

Suitable viral antigens also include, e.g., viral nonstruc-
tural proteins. The term “Viral nonstructural protein” as used
herein refers to proteins encoded by viral nucleic acid that do
not encode for structural polypeptides, such as those that
make capsid or the protein surrounding a virus. Non-struc-
tural proteins include those proteins that promote viral
nucleic acid replication and viral gene expression such as, for
example, Nonstructural proteins 1, 2, 3, and 4 (NS1, NS2,
NS3, and NS4, respectively) from Venezuelan Equine
encephalitis (VEE), EEE, or Semliki Forest virus [Dubensky
et al., J Virol, 70(1), 508-519 (1996); Petrakova et al J Virol
2005 79(12): 7597-608; U.S. Pat. Nos. 5,185,440, 5,739,026;
6,566,093; and 5,814,482. Several representative examples of
suitable alphaviruses include Aura (ATCC VR-368), Bebaru
virus (ATCC VR-600, ATCC VR-1240), Cabassou (Genbank
Accession Nos. AF398387, ATCC VR-922), Chikungunya
virus (ATCC VR-64, ATCC VR-1241), Eastern equine
encephalomyelitis  virus (Genbank Accession Nos.
AY705241,AY705240, ATCC VR-65, ATCC VR-1242), Fort
Morgan (ATCC VR-924), Getah virus (ATCC VR-369,
ATCC VR-1243), Kyzylagach (ATCC VR-927), Mayaro
(ATCCVR-66), Mayaro virus (ATCC VR-1277), Middleburg
(ATCC VR-370), Mucambo virus (ATCC VR-580, ATCC
VR-1244), Ndumu (ATCC VR-371), Pixuna virus (ATCC
VR-372, ATCC VR-1245), Ross River virus (ATCC VR-373,
ATCC VR-1246), Semliki Forest (Genbank Accession Nos.
AJ251359, ATCC VR-67, ATCC VR-1247), Sindbis virus
(Genbank Accession Nos. J02363, ATCC VR-68, ATCC
VR-1248), Tonate (ATCC VR-925), Triniti (ATCC VR-469),
Una (ATCC VR-374), Venezuelan equine encephalomyelitis
(ATCC VR-69), Venezuelan equine encephalomyelitis virus
(Genbank Accession Nos. AY986475, AY973944, NC
001449, ATCC VR-923, ATCC VR-1250 ATCC VR-1249,
ATCC VR-532), Western equine encephalomyelitis (ATCC
VR-70, ATCC VR-1251, ATCC VR-622, ATCC VR-1252),
Whataroa (ATCC VR-926), and Y-62-33 (ATCC VR-375).

Bacterial antigens may be derived from, for example, Sta-
phylococcus  aureus, Staphylococcus epidermis, Helico-
bacter pylori, Streptococcus bovis, Streptococcus pyogenes,
Streptococcus pneumoniae, Listeria monocytogenes, Myco-
bacterium tuberculosis, Mycobacterium leprae, Corynebac-
terium diphtheriae, Borrelia burgdorferi, Bacillus anthracis,
Bacillus cereus, Clostridium botulinum, Clostridium difficile,
Salmonella typhi, Vibrio chloerae, Haemophilus influenzae,
Bordetella pertussis, Yersinia pestis, Neisseria gonorrhoeae,
Treponema pallidum, Mycoplasm sp., Neisseria ransducer s,
Legionella pneumophila, Rickettsia typhi, Chlamydia tra-
chomatis, and Shigella dysenteriae, Vibrio cholera (e.g.,
Cholera toxin subunit B as set forth in Genbank Accession
Nos. U25679; A09803; EF158842; X76391; AF390572;
cholera toxin-coregulated pilus (TCP) as described in Wu et
al., Infection and Immunity Vol. 69(12):7695 (2001) and as
set forth in Genbank Accession Nos. NC_002505 and
AE004169); Helicobacter pylorii (VacA as set forth in Gen-
bank Accession Nos. AY848858; AF042737; AF042736,
AF042735; AF042734; NC__000921; CagA as set forth in
Genbank Accession Nos. AF043490; AF043489; AF043488;
AF043487; NAP as set forth in Genbank Accession Nos.
AF284121; AF284120; AF284119; AF284118; AF284117;
AF284116; AB045143; AB045142; AF227081; AF227080;
AF227079; AF227078; AF227077, AF227076; AF227075;
AF227074; Hsp or catalase as set forth in Genbank Accession
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No. NC__000921; urease as set forth in Genbank Accession
Nos. AM417610; AMA417609; AM417608; AM417607,
AMA417606; AM417605; AMA417604; AM417603;
AMA417602; AM417601; and AM417600; E. coli antigens as
set forth in Genbank Accession Nos. NC__000913; U00096;
NC__002655; BA000007; AE014075; including E. coli fim-
brial antigens as set forth in Genbank Accession Nos.
AB214865; AB214864; AB214863; AB214862; E. coli heat-
labile enterotoxin as set forth in Genbank Accession Nos.
X83966; V00275; X83966; J01646; V00275; M35581;
M17873; M17874; K01995; M61015; M17894; M17101;
K00433.

Parasite antigens may be derived from, for example, Gia-
rdia lamblia, Leishmania sp., Trypanosomasp., Irichomonas
sp., Plasmodium sp. (e.g., P. faciparum surface protein anti-
gens such as pfs25 sequences as set forth in Genbank Acces-
sionNos. XM__001347551;X07802; AF193769; AF179423,;
AF154117; and AF030628, pfs28 sequences as set forth in
Genbank Accession No. .25843, pfs45 sequences as set forth
in Genbank Accession Nos. EF158081; EF158079;
EF158078; EF158076; EF158075; and EF158085, pfs84, pfs
48/45 sequences as set forth in Genbank Accession Nos.
AF356146; AF356145; AF356144; AF356143; AF356142;
AF356141; AF356140; AF356139; AF356138; AF356137;
AF356136; AF356135; AF356134; AF356133; AF356132;
AF356131; AF356130; AF356129; AF356128; AF356127,
pfs 230 sequences as set forth in Genbank Accession Nos.
NC_000910; XM 001349564; AE001393; 1.22219;
L08135; and AF269242, P. vivax antigens such as Pvs25
sequences as set forth in Genbank Accession Nos.
DQ641509; DQ641508; DQ641507; AY639972; AY 639971,
AY639970; AY639969; AY639968; AY639967; AY 639966;
and AY639965; and Pvs28 sequences as set forth in Genbank
Accession Nos. AB033364; AB033363; AB033362;
AB033361; AB033360; AB033359; AB033358; AB033357;
AB033356; B033355; AB033354; AB033353; AB033352;
AB033351; AB033350; AB033349; AB033348; AB033347;
ABO033346; and AB033345), Schistosoma sp., Mycobacte-
rium tuberculosis (e.g., Ag85 sequences as set forth in Gen-
bank Accession Nos. AX253506; AX253504; AX253502;
and AX211309; MPT64, ESAT-6, CFP10, R8307, MTB-32
MTB-39, CSP, LSA-1, LSA-3, EXP1, SSP-2, SALSA,
STARP, GLURP, MSP-1, MSP-2, MSP-3, MSP-4, MSP-5,
MSP-8, MSP-9, AMA-1, Type 1 integral membrane protein,
RESA, EBA-175, and DBA sequences as set forth in Gen-
bank Accession Nos. BX842572; BX842573; BX842574,
BX842575; BX842576; BX842577, BX842578; BX842579;
BX842580; BX842581; BX842582; BX842583; BX842584
and NC 000962, HSP65 sequences as set forth in Genbank
Accession Nos. AY299175; AY299174; AY299144,
AF547886; and AF547885).

Cancer antigens include, for example, antigens expressed,
for example, in colon cancer, stomach cancer, pancreatic
cancer, lung cancer, ovarian cancer, prostate cancer, breast
cancer, skin cancer (e.g., melanoma), leukemia, lymphoma,
ormyeloma, exemplary cancer antigens include, for example,
HPV L1, HPV L2, HPV E1, HPV E2, placental alkaline
phosphatase, AFP, BRCA1, Her2/neu, CA 15-3, CA 19-9,
CA-125, CEA, Hcg, urokinase-type plasminogen activator
(Upa), plasminogen activator inhibitor.

Fungal antigens may be derived from, for example, 7inea
pedis, Tinea corporus, Tinea cruris, Tinea unguium, Cla-
dosporium carionii, Coccidioides immitis, Candida sp.,
Aspergillus fumigatus, and Pneumocystis carinii.

The nucleic acids encoding immunogenic polypeptides,
are typically produced by recombinant DNA methods (see,
e.g., Ausubel, et al. ed. (2001) Current Protocols in Molecu-
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lar Biology). For example, the DNA sequences encoding the
immunogenic polypeptide can be assembled from cDNA
fragments and short oligonucleotide linkers, or from a series
of'oligonucleotides, or amplified from cDNA using appropri-
ate primers to provide a synthetic gene which is capable of
being inserted in a recombinant expression vector (i.e., a
plasmid vector or a viral vector) and expressed in a recombi-
nant transcriptional unit. Once the nucleic acid encoding an
immunogenic polypeptide is produced, it may be inserted into
a recombinant expression vector that is suitable for in vivo or
ex-VIvo expression.

Recombinant expression vectors contain a DNA sequence
encoding an immunogenic polypeptide operably linked to
suitable transcriptional or translational regulatory elements
derived from mammalian or viral genes. Such regulatory
elements include a transcriptional promoter, an optional
operator sequence to control transcription, a sequence encod-
ing suitable mRNA ribosomal binding sites, and sequences
which control the termination oftranscription and translation.
An origin of replication and a selectable marker to facilitate
recognition of transformants may additionally be incorpo-
rated. The genes utilized in the recombinant expression vec-
tors may be divided between more than one virus such that the
gene products are on two different vectors, and the vectors are
used for co-transduction to provide all the gene products in
trans. There may be reasons to divide up the gene products
such as size limitations for insertions, or toxicity of the com-
bined gene products to the virus produce cell-lines.

C. TLR Agonists

According to the methods of the invention, TLR agonists
are used to enhance the immune response to the heterologous
polypeptide. In some embodiments, TL.R-3 agonists are used.
In other embodiments, TL.R 7/8 agonists are used. The TLR
agonists described herein can be delivered simultaneously
with the expression vector encoding an antigen of interest or
delivered separately (i.e., temporally or spatially) from the
expression vector encoding an antigen of interest. For
example, the expression vector may be administered via a
non-parenteral route (e.g., orally, intranasally, or mucosally),
while the TLR-agonist is delivered by a parenteral route (e.g.,
intramuscularly, intraperitoneally, or subcutaneously).

1. TLR-3 Agonists

In a preferred embodiment of the present invention, a
TLR-3 agonist is used to stimulate immune recognition of an
antigen of interest. TLR-3 agonists include, for example,
short hairpin RNA, virally derived RNA, short segments of
RNA that can form double-strands or short hairpin RNA, and
short interfering RNA (siRNA). In one embodiment of the
invention, the TLR-3 agonist is virally derived dsRNA, such
as for example, a dsRNA derived from a Sindbis virus or
dsRNA viral intermediates [ Alexopoulou et al, Nature 413:
732-8 (2001)]. In some embodiments, the TLR-3 agonists is
a short hairpin RNA. Short hairpin RNA sequences typically
comprise two complementary sequences joined by a linker
sequence. The particular linker sequence is not a critical
aspect of the invention. Any appropriate linker sequence can
be used so long as it does not interfere with the binding of the
two complementary sequences to form a dsRNA.

In some embodiments, the short hairpin RNA comprises a
sequence set forth in SEQ ID NOS: 3,4, 5, 8,9, 10, 11, or 12,
a sequence with substantial identity to a sequence set forth in
SEQ ID NOS: 3, 4, 5, 8, 9, 10, 11, or 12, or a variant of a
sequence set forth in SEQ ID NOS: 3,4, 5, 8,9, 10, 11, or 12.
In certain embodiments, dsRNA that is a TLR-3 agonist does
not encode a particular polypeptide, but produces a pro-in-
flammatory cytokine (e.g. IL-6, IL.-8, TNF-alpha, IFN-alpha,
IFN-beta) when contacted with a responder cell (e.g., a den-
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dritic cell, a peripheral blood mononuclear cell, or a macroph-
age) in vitro or in-vivo. In some cases, the nucleic acid encod-
ing the TLR-3 agonist (e.g., an expressed dsRNA) and the
chimeric adenoviral vector comprising a nucleic acid encod-
ing a heterologous antigen are administered in the same for-
mulation. In other cases the nucleic acid encoding the TLR-3
agonist and the chimeric adenoviral vector comprising a
nucleic acid encoding a heterologous polypeptide are admin-
istered in different formulations. When the nucleic acid
encoding the TLR-3 agonist and the adenoviral vector com-
prising a nucleic acid encoding a heterologous antigen are
administered in different formulations, their administration
may be simultaneous or sequential. For example, the nucleic
acid encoding the TLR-3 agonist may be administered first,
followed by the chimeric adenoviral vector (e.g., 1,2,4, 8,12,
16, 20, or 24 hours, 2, 4, 6, 8, or 10 days later). Alternatively,
the adenoviral vector may be administered first, followed by
the nucleic acid encoding the TLR-3 agonist (e.g., 1, 2, 4, 8,
12, 16, 20, or 24 hours, 2, 4, 6, 8, or 10 days later). In some
embodiment, the nucleic acid encoding the TLR-3 agonist
and the nucleic acid encoding the heterologous antigen are
under the control of the same promoter. In other embodi-
ments, the nucleic acid encoding the TLR-3 agonist and the
nucleic acid encoding the heterologous antigen are under the
control of different promoters.

Several chemically synthesized analogs to double-
stranded RNA are commercially available. These include
polyinosine-polycytidylic acid (poly I:C), polyadenylic:
polyuridylic acid (poly A:U), and poly I:poly C. Antibodies
(or cross-linking of antibodies) to TLR-3 can also lead to
IFN-beta or pro-inflammatory cytokine production [Matsu-
moto etal, Biochem. Biophys. Res. Commun. 24:1364 (2002),
de Bouteiller et al, J Biol. Chem. 18:38133-45 (2005)]. Com-
mercially available siRNA segments of any sequence can also
be obtained through sources such as Invitrogen.

2. TLR7/8 Agonists

In some embodiments, the TLR agonists are TL.R7/8 ago-
nists. TLR7/8 ligands are typically single-stranded, virally
derived RNA. Because the receptors are expressed in intrac-
ellular compartments such as the endosome, not all short
segments of RNA will trigger the TLR7/8 signaling cascade
because they need to reach the correct compartment. Some
ligands that have been shown to trigger this through exog-
enous addition are polyuridylic acid, resiquimod, and imiqui-
mod [Westwood, et al, Vaccine 24:1736-1745 (2006)].

IV. Pharmaceutical Compositions

Pharmaceutical compositions comprising the vectors
described herein may also contain other compounds, which
may be biologically active or inactive. Polypeptides may, but
need not, be conjugated to other macromolecules as
described, for example, in U.S. Pat. Nos. 4,372,945 and
4,474,757. Pharmaceutical compositions may generally be
used for prophylactic and therapeutic purposes. Pharmaceu-
tical compositions may be composed of methods to protect
against stomach degradation such that the administered chi-
meric adenoviral vector may reach the desired locations. For
the oral environment, several of these are available including
the Eudragit and the TimeClock release systems as well as
other methods specifically designed for adenovirus [Lubeck
et al., Proc Natl Acad Sci US4, 86(17), 6763-6767 (1989);
Chourasia and Jain, J Pharm Pharm Sci, 6(1), 33-66 (2003)].
There are also several methods already described for
microencapsulation of DNA and drugs for oral delivery (see,
e.g., U.S. Patent Publication No. 2004043952). In some
embodiments, the Eudragit system will be used to to deliver
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the chimeric adenoviral vecto to the lower small intestine.
However, delivery to other locations of the small intestine
should also work.

As noted above, the chimeric adenoviral vectors on the
invention may be delivered using any delivery systems known
to those of ordinary skill in the art. Numerous gene delivery
techniques are well known in the art, such as those described
by Rolland (1998) Crit. Rev. Therap. Drug Carrier Systems
15:143-198, and references cited therein.

It will be apparent that an immunogenic compostions may
contain pharmaceutically acceptable salts of the polynucle-
otides encoding the heterologous polypeptides (e.g., immu-
nogenic polypeptides). Such salts may be prepared from
pharmaceutically acceptable non-toxic bases, including
organic bases (e.g., salts of primary, secondary and tertiary
amines and basic amino acids) and inorganic bases (e.g.,
sodium, potassium, lithium, ammonium, calcium and mag-
nesium salts). Some particular examples of salts include
phosphate buffered saline and saline for injection.

Any suitable carrier known to those of ordinary skill in the
art may be employed in the pharmaceutical compositions of
this invention. Suitable carriers include, for example, water,
saline, alcohol, a fat, a wax, a buffer, a solid carrier, such as
mannitol, lactose, starch, magnesium stearate, sodium sac-
charine, talcum, cellulose, glucose, sucrose, and magnesium
carbonate, or biodegradable microspheres (e.g., polylactate
polyglycolate). Suitable biodegradable microspheres are dis-
closed, for example, in U.S. Pat. Nos. 4,897,268; 5,075,109;
5,928,647, 5.811,128; 5,820,883. The immunogenic
polypeptide and/or carrier virus may be encapsulated within
the biodegradable microsphere or associated with the surface
of the microsphere.

Such compositions may also comprise buffers (e.g., neutral
buffered saline or phosphate buffered saline), carbohydrates
(e.g., glucose, mannose, sucrose or dextrans), mannitol, pro-
teins, polypeptides or amino acids such as glycine, antioxi-
dants, bacteriostats, chelating agents such as EDTA or glu-
tathione, adjuvants (e.g., aluminum hydroxide), solutes that
render the formulation isotonic, hypotonic or weakly hyper-
tonic with the blood of a recipient, suspending agents, thick-
ening agents and/or preservatives. Alternatively, composi-
tions of the present invention may be formulated as a
lyophilizate. Compounds may also be encapsulated within
liposomes using well known technology.

In some embodiments of the present invention, the com-
positions further comprise an adjuvant. Suitable adjuvants
include, for example, the lipids and non-lipid compounds,
cholera toxin (CT), CT subunit B, CT derivative CTK63, E.
coli heat labile enterotoxin (LT), LT derivative LTK63,
Al(OH),, and polyionic organic acids as described in e.g.,
WO 04/020592, Anderson and Crowle, Infect. Immun. 31(1):
413-418 (1981), Roterman et al., J. Physiol. Pharmacol.,
44(3):213-32 (1993), Arora and Crowle, J. Reticuloendothel.
24(3):271-86 (1978), and Crowle and May, Infect. Immun.
38(3):932-7 (1982)). Suitable polyionic organic acids include
for example, 6,6'-[3,3'-demithyl[1,1'-biphenyl]-4,4'-diyl]bis
(azo)bis[4-amino-5-hydroxy-1,3-naphthalene-disulfonic
acid] (Evans Blue) and 3,3'-[1,1' biphenyl]-4,4'-diylbis(azo)
bis[4-amino-1-naphthalenesulfonic acid] (Congo Red). It
will be appreciated by those of skill in the art that the poly-
ionic organic acids may be used for any genetic vaccination
method in conjunction with any type of administration.

Other suitable adjuvants include topical immunomodula-
tors such as, members of the imidazoquinoline family such as,
for example, imiquimod and resiquimod (see, e.g., Hengge et
al., Lancet Infect. Dis. 1(3):189-98 (2001). Expressed TLR-3
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agonists (e.g., dsSRNA) and TLR-7 agonists (e.g., ssRNA)
could also be used with the invention

Additional suitable adjuvants are commercially available
as, for example, additional alum-based adjuvants (e.g., Alhy-
drogel, Rehydragel, aluminum phosphate, Algammulin); oil
based adjuvants (Freund’s Incomplete Adjuvant and Com-
plete Adjuvant (Difco Laboratories, Detroit, Mich.), Specol,
RIBI, TiterMax, Montanide ISAS50 or Seppic MONTANIDE
ISA 720); nonionic block copolymer-based adjuvants, cytok-
ines (e.g., GM-CSF or Flat3-ligand); Merck Adjuvant 65
(Merck and Company, Inc., Rahway, N.J.); AS-2 (SmithKline
Beecham, Philadelphia, Pa.); salts of calcium, iron or zinc; an
insoluble suspension of acylated tyrosine; acylated sugars;
cationically or anionically derivatized polysaccharides; poly-
phosphazenes; biodegradable microspheres; monophospho-
ryl lipid A and Quil A. Cytokines, such as GM-CSF or inter-
leukin-2, -7, or -12, are also suitable adjuvants. Hemocyanins
(e.g., keyhole limpet hemocyanin) and hemoerythrins may
also be used in the invention. Polysaccharide adjuvants such
as, for example, chitin, chitosan, and deacetylated chitin are
also suitable as adjuvants. Other suitable adjuvants include
muramyl dipeptide (MDP, N acetylmuramyl L. alanyl D iso-
glutamine) bacterial peptidoglycans and their derivatives
(e.g., threonyl-MDP, and MTPPE). BCG and BCG cell wall
skeleton (CWS) may also be used as adjuvants in the inven-
tion, with or without trehalose dimycolate. Trehalose dimy-
colate may be used itself (see, e.g., U.S. Pat. No. 4,579,945).
Detoxified endotoxins are also useful as adjuvants alone or in
combination with other adjuvants (see, e.g., U.S. Pat. Nos.
4,866,034; 4,435,386; 4,505,899; 4,436,727, 4,436,728,
4,505,900, and 4,520,019. The saponins QS21, QS17, QS7
are also useful as adjuvants (see, e.g., U.S. Pat. No. 5,057,
540; EP 0362 279; WO 96/33739; and WO 96/11711). Other
suitable adjuvants include Montanide ISA 720 (Seppic,
France), SAF (Chiron, Calif., United States), ISCOMS
(CSL), MF-59 (Chiron), the SBAS series of adjuvants (e.g.,
SBAS-2, SBAS-4 or SBAS-6 or variants thereof, available
from SmithKline Beecham, Rixensart, Belgium), Detox
(Corixa, Hamilton, Mont.), and RC-529 (Corixa, Hamilton,
Mont.).

Superantigens are also contemplated for use as adjuvants in
the present invention. Superantigens include Staphylococcus
exoproteins, such as the a, §, y and A enterotoxins from S.
aureus and S. epidermidis, and the o, B, y and A E. coli
exotoxins. Common Staphylococcus enterotoxins are known
as staphylococcal enterotoxin A (SEA) and staphylococcal
enterotoxin B (SEB), with enterotoxins through E (SEE)
being described (Rott et al., 1992). Streptococcus pyogenes B
(SEB), Clostridium perfringens enterotoxin (Bowness et al.,
1992), cytoplasmic membrane-associated protein (CAP)
from S. pyogenes (Sato etal., 1994) and toxic shock syndrome
toxin 1 (TSST 1) from S. aureus (Schwab et al., 1993) are
further useful superantigens.

Within the pharmaceutical compositions provided herein,
the adjuvant composition can be designed to induce, e.g., an
immune response predominantly of the Th1 or Th2 type. High
levels of Thl-type cytokines (e.g., IFN-gamma, TNF-alpha,
IL-2 and I[.-12) tend to favor the induction of cell mediated
immune responses to an administered antigen. In contrast,
high levels of Th2-type cytokines (e.g., IL-4, IL.-5, IL-6 and
IL-10) tend to favor the induction of humoral immune
responses. Following oral delivery of a composition compris-
ing an immunogenic polypeptide as provided herein, an
immune response that includes Th1- and Th2-type responses
will typically be elicited.

The compositions described herein may be administered as
part of a sustained release formulation (i.e., a formulation
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such as a capsule or sponge that effects a slow release of
compound following administration). Such formulations
may generally be prepared using well known technology (see,
e.g., Coombes et al. (1996) Vaccine 14:1429-1438). Sus-
tained-release formulations may contain a polypeptide, poly-
nucleotide or antibody dispersed in a carrier matrix and/or
contained within a reservoir surrounded by a rate controlling
membrane.

Carriers for use within such formulations are biocompat-
ible, and may also be biodegradable; preferably the formula-
tion provides a relatively constant level of active component
release. Such carriers include microparticles of poly(lactide-
co-glycolide), as well as polyacrylate, latex, starch, cellulose
and dextran. Other delayed-release carriers include supramo-
lecular biovectors, which comprise a non-liquid hydrophilic
core (e.g., a cross-linked polysaccharide or oligosaccharide)
and, optionally, an external layer comprising an amphiphilic
compound (see, e.g., WO 94/20078; WO 94/23701; and WO
96/06638). The amount of active compound contained within
a sustained release formulation depends upon the site of
implantation, the rate and expected duration of release and the
nature of the condition to be treated or prevented.

The pharmaceutical compositions may be presented in
unit-dose or multi-dose containers, such as sealed ampoules
orvials. Such containers are preferably hermetically sealed to
preserve sterility of the formulation until use. In general,
formulations may be stored as suspensions, solutions or
emulsions in oily or aqueous vehicles. Alternatively, a phar-
maceutical composition may be stored in a freeze-dried con-
dition requiring only the addition of a sterile liquid carrier
immediately prior to use.

V. Therapeutic Uses of the Invention

One aspect of the present invention involves using the
immunogenic compositions described herein to elicit an anti-
gen specific immune response from a subject or patient with
a disease such as, for example, a viral infection, bacterial
infection, a parasitic infection, a fungal infection, or cancer.
As used herein, a “subject” or a “patient” refers to any warm-
blooded animal, such as, for example, a rodent, a feline, a
canine, or a primate, preferably a human. The immunogenic
compositions may be used to treat at any stage of the disease,
i.e., at the pre-cancer, cancer, or metastatic stages, or to pre-
vent disease. For example, the compositions described herein
may be used to treat a viral disease such as HIV or hepatitis or
for prevention or treatment of cancer. Within such methods,
pharmaceutical compositions are typically administered to a
patient. The patient may or may not be afflicted with the
disease or disorder (e.g., a viral infection, a bacterial infec-
tion, or cancer). Accordingly, the above pharmaceutical com-
positions may be used to prevent the development of a disease
or disorder (e.g., a viral infection, a bacterial infection, or
cancer) or to treat a patient afflicted with the disease or dis-
order (e.g., a viral infection, a bacterial infection, or cancer).
The disease or disorder may be diagnosed using criteria gen-
erally accepted in the art. For example, viral infection may be
diagnosed by the measurement of viral titer in a sample from
the patient, bacterial infection may be diagnosed by detecting
the bacteria in a sample from the patient, and cancer may be
diagnosed by detecting the presence of a malignant tumor.
Pharmaceutical compositions may be adminiastered either
prior to or following surgical removal of primary tumors
and/or treatment such as administration of radiotherapy or
conventional chemotherapeutic drugs.

Immunotherapy is typically active immunotherapy, in
which treatment relies on the in vivo stimulation of the endog-
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enous host immune system to react against, e.g., tumors or
bacterially or virally infected cells, with the administration of
immune response-modifying agents (compositions compris-
ing nucleic acids encoding immunogenic polypeptides as
provided herein).

Frequency of administration of the prophylactic or thera-
peutic compositions described herein, as well as dosage, will
vary from individual to individual, and may be readily estab-
lished using standard techniques. Often between 1 and 10
doses may be administered over a 52 week period. Typically
3 doses are administered, at intervals of 1 month, more typi-
cally, 2-3 doses are administered every 2-3 months. It is
possible that the intervals will be more like once a year for
certain therapies. Booster vaccinations may be given periodi-
cally thereafter. Alternate protocols may be appropriate for
individual patients and particular diseases and disorders. A
suitable dose is an amount of a compound that, when admin-
istered as described above, is capable of promoting, e.g., an
anti-tumor, an anti-viral, or an antibacterial, immune
response, and is at least 10-50% above the basal (i.e.,
untreated) level. Such response can be monitored by measur-
ing the anti-tumor antibodies in a patient or by vaccine-
dependent generation of cytolytic T cells capable of killing,
e.g., the patient’s tumor cells, the patient’s virally infected
cells, or the patient’s bacterially infected cells in vitro. Such
vaccines should also be capable of causing an immune
response that leads to an improved clinical outcome (e.g.,
more frequent remissions, complete or partial or longer dis-
ease-free survival) in vaccinated patients as compared to non-
vaccinated patients. Typically, the amount of the viral titers
will be between 1.0x104 pfu/animal and 1.0x1015 pfu/ani-
mal. Suitable dose sizes will vary with the size of the patient,
but will typically range from about 0.01 ml to about 10 ml,
more typically from about 0.025 to about 7.5 ml, most typi-
cally from about 0.05 to about 5 ml. Those of skill in the art
will appreciate that the dose size may be adjusted based on the
particular patient or the particular disease or disorder being
treated. For oral administration, the chimeric adenoviral vec-
tor can conveniently be formulated in a pill.

In general, an appropriate dosage and treatment regimen
provides the active compound(s) in an amount sufficient to
provide therapeutic and/or prophylactic benefit. Such a
response can be monitored by establishing an improved clini-
cal outcome (e.g., more frequent remissions, complete or
partial, or longer disease-free survival) in treated patients as
compared to non-treated patients. Such immune responses
may generally be evaluated using standard proliferation,
cytotoxicity or cytokine assays described above, which may
be performed using samples obtained from a patient before
and after treatment.

For example, detection of immunocomplexes formed
between immunogenic polypeptides and antibodies in body
fluid which are specific for immunogenic polypeptides may
be used to monitor the effectiveness of therapy, which
involves a particular immunogenic polypeptide, for a disease
or disorder in which the immunogenic polypeptide is associ-
ated. Samples of body fluid taken from an individual prior to
and subsequent to initiation of therapy may be analyzed for
the immunocomplexes by the methodologies described
above. Briefly, the number of immunocomplexes detected in
both samples are compared. A substantial change in the num-
ber of immunocomplexes in the second sample (post-therapy
initiation) relative to the first sample (pre-therapy) reflects
successful therapy.
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A. Administration of the Compositions of the Present
Invention

According to the methods of the present invention, a com-
position comprising the chimeric adenoviral vector is admin-
istered by any non-parenteral route (e.g., orally, intranasally,
or mucosally via, for example, the vagina, lungs, salivary
glands, nasal cavities, small intestine, colon, rectum, tonsils,
or Peyer’s patches). The composition may be administered
alone or with an adjuvant as described above. In some
embodiments, the adjuvants are encoded by a nucleic acid
sequence (e.g.,anucleic acid encoding I1.-2, GM-CSF, IL.-12,
or bacterial flagellin). In some embodiments of the present
invention, the adjuvant is administered at the same time as the
composition. In other embodiments of the present invention,
the adjuvant is administered after the composition, e.g., 6, 12,
18, 24, 36, 48, 60, or 72 hours after administration of the
composition.

B. Detection of an Immune Response to Atigens of Interest

An immune response to the heterologous polypeptide can
be detected using any means know in the art including, for
example detecting specific activation of CD4* or CD8" T
cells or by detecting the presence of antibodies that specifi-
cally bind to the polypeptide.

Specific activation of CD4" or CD8" T cells associated
with a mucosal, humoral, or cell-mediated immune response
may be detected in a variety of ways. Methods for detecting
specific T cell activation include, but are not limited to,
detecting the proliferation of T cells, the production of cytok-
ines (e.g., lymphokines), or the generation of cytolytic activ-
ity (i.e., generation of cytotoxic T cells specific for the immu-
nogenic polypeptide). For CD4* T cells, a preferred method
for detecting specific T cell activation is the detection of the
proliferation of T cells. For CD8* T cells, a preferred method
for detecting specific T cell activation is the detection of the
generation of cytolytic activity using *'Crrelease assays (see,
e.g., Brossart and Bevan, Blood 90(4): 1594-1599 (1997) and
Lenz et al., J. Exp. Med. 192(8):1135-1142 (2000)).

Detection of the proliferation of T cells may be accom-
plished by a variety of known techniques. For example, T cell
proliferation can be detected by measuring the rate of DNA
synthesis. T cells which have been stimulated to proliferate
exhibit an increased rate of DNA synthesis. A typical way to
measure the rate of DNA synthesis is, for example, by pulse-
labeling cultures of T cells with tritiated thymidine, a nucleo-
side precursor which is incorporated into newly synthesized
DNA. The amount of tritiated thymidine incorporated can be
determined using a liquid scintillation spectrophotometer.
Other ways to detect T cell proliferation include measuring
increases in interleukin-2 (IL-2) production, Ca2+ flux, or
dye uptake, such as 3-(4,5-dimethylthiazol-2-y1)-2,5-diphe-
nyltetrazolium. Alternatively, synthesis of lymphokines (e.g.,
interferon-gamma) can be measured or the relative number of
T cells that can respond to the immunogenic polypeptide may
be quantified.

Antibody immune responses (aka Humoral immune
responses or B cell responses), including mucosal antibody
responses can be detected using immunoassays known in the
art [Tucker et al., Mol Therapy, 8,392-399 (2003); Tucker et
al., Vaccine, 22, 2500-2504 (2004)]. Suitable immunoassays
include the double monoclonal antibody sandwich immu-
noassay technique of David et al. (U.S. Pat. No. 4,376,110);
monoclonal-polyclonal antibody sandwich assays (Wide et
al., in Kirkham and Hunter, eds., Radioimmunoassay Meth-
ods, E. and S. Livingstone, Edinburgh (1970)); the “western
blot” method of Gordon et al. (U.S. Pat. No. 4,452,901);
immunoprecipitation of labeled ligand (Brown et al. (1980) J.
Biol. Chem. 255:4980-4983); enzyme-linked immunosor-
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bent assays (ELISA) as described, for example, by Raines et
al. (1982) J. Biol. Chem. 257:5154-5160; immunocytochemi-
cal techniques, including the use of fluorochromes (Brooks et
al. (1980) Clin. Exp. Immunol. 39:477); and neutralization of
activity (Bowen-Pope et al. (1984) Proc. Natl. Acad. Sci. USA
81:2396-2400). In addition to the immunoassays described
above, anumber of other immunoassays are available, includ-
ing those described in U.S. Pat. Nos. 3,817,827; 3,850,752;
3,901,654; 3,935,074, 3,984,533; 3,996,345; 4,034,074; and
4,098,876.

EXAMPLES

The following examples are intended to illustrate, but not
to limit the present invention.

Example 1
Construction of a Chimeric Adenoviral Vector (DS1)

To demonstrate that TLR-3 agonists can improve adaptive
immune responses to expressed antigens of interest, several
different chimeric adenoviral vectors were constructed that
comprise nucleic acid sequences encoding several different
antigens of interest. In this example, the nucleic acid encod-
ing gpl20 (from the NIH AIDS Reagent and Reference
Reagent Program) was placed under control of a CMV pro-
moter with a small intron just upstream of the start codon in
the shuttle vector (pShuttle, Qbiogene). A poly A tail from
bGH was placed downstream of the nucleic acid encoding
gp120. The vector sequence is set forth in SEQ ID NO: 1.
Homologous recombination with the vector pAd (Qbiogene)
was performed to generate a vector capable of producing
recombinant Ad (E1/E3 deleted) that contained the nucleic
acid encoding gp120. DS1 was generated by transfecting the
new pAd-CMV-gp120 expression construct into 293 cells.
Titers were measured by standard methods.

Example 2

DS1 (Vector Plus TLR-3 Agonist) is Superior to
Standard rAdS for Inducing an Antigen Specific
Immune Response

To determine whether the addition of TLR-3 agonist could
improve adaptive immune responses, 10x10” PFU of either
rAd-CMV-gp120 plus 5 ug/ml poly I:C (DS1) or rAd-CM V-
gp120 alone (rAd5) were administered to animals by oral
gavage on weeks 0 and 3. Both vectors express HIV gp120
under control of the CMV promoter and use recombinant
E1/E3 deleted adenovirus type 5. Antibody titers to gp120
were measured in the plasma 3 and 6 weeks after the initial
administration by anti-gp120 IgG ELISA as described in
Tucker, et al., Mol Ther 8:392 (2004)). As shown in FIG. 1,
DS1 performed significantly better than rAdS in eliciting
antibody responses to the protein gp120both at 3 and 6 weeks
post initial oral administration. In particular, the average anti-
body titer to gp120 was 100 fold better with the DS1 group
than with the rAd5 group at week 6. It also appears that the
DS1 group was boosted by readministration at week 4 in that
the averagetiter increased greater than 20 fold between weeks
3 and 6 whereas the rAd5 group showed only a slight increase
in mean antibody titer. The results demonstrate that the addi-
tion of a TLR-3 agonist can greatly improve AdS mediated
antibody responses to antigens of interest following oral
administration of a chimeric adenoviral vector comprising a
nucleic acid encoding the antigen of interest. As a positive
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control for the assay, sera from an animal injected subcuta-
neously with gp120 plus Complete Freund’s Adjuvant was
also measured in the anti-gp120 ELISA at week 3. Untreated
animals and animals administered the dsRNA analog alone
(dsRNA) served as negative and background controls respec-
tively for the ELISA. Each group contained 6 animals.

Example 3

Construction of a Second Chimeric Adenoviral
Vector (DS1b) and a Third Chimeric Adenoviral
Vector (DS1c)

A nucleic acid encoding green fluorescent protein (GFP)
was inserted into pShuttle-CMV (Qbiogene) using standard
restriction enzyme digests. The plasmid pShuttleCMV-GFP
was combined by homologous recombination with the vector
pAd (Qbiogene) as described before in order to generate a
vector capable of producing recombinant Ad (E1/E3 deleted)
comprising a nucleic acid sequence encoding GFP. A nucleic
acid encoding hemagluttinin (HA) from influenza A/PR/8/34
was cloned and placed in the pShuttle-CMV vector (Qbio-
gene) (SEQ ID NO: 13). The plasmid pShuttleCMV-HA (PR/
8) was combined by homologous recombination with the
vector pAd (Qbiogene) as described before in order to gen-
erate a vector capable of producing recombinant Ad (E1/E3
deleted) comprising a nucleic acid sequence encoding HA.
Recombinant Ad was generated by transfecting the new pAd-
CMV-GFP and pAd-CMV-HA expression construct into 293
cells. Titers were measured by standard methods.

Example 4

DS1b (Ad-CMV-GFP plus TLR-3 Agonist) and
DSlc (Ad-CMV-HA plus TLR-3 agonist) is Superior
to Standard rAd5 for Inducing an Antigen Specific
Immune Response

1.0x107 PFU of either Ad-CMV-GFP plus 5 ug/ml poly I:C
(DS1b) or Ad-CMV-GFP (rAdS) were administered to ani-
mals by oral gavage on week 0. Both viruses express the GFP
under control of the CMV promoter and use recombinant
E1/E3 deleted adenovirus type 5. Antibody titers to GFP were
measured in the plasma 3 weeks after the initial virus admin-
istration by anti-GFP IgG ELISA. As shown in FIG. 2, the
DS1b group performed significantly better than rAd5 in elic-
iting antibody responses to the protein GFP at 3 weeks post
initial oral administration.

The CD8*T cell responses to GFP were measured by tet-
ramer staining of splenocytes. Animals were vaccinated on
weeks 0, 4, 8 and spleens were harvested on week 10. The
splenocytes were stained with CD8-FITC and the tetramer
which recognizes the immunodominant epitope to GFP in
Balb/c mice. Results show that oral administration of the
DS1b vector was statistically better than rAd alone in induc-
ing tetramer positive CD8 cells (FIG. 25).

1.0x107 PFU of either Ad-CMV-HA plus 5 ug/ml poly I:C
(DS1c)or Ad-CMV-HA (rAdS) were administered to animals
by oral gavage on week 0. Both viruses express HA under
control of the CMV promoter and use recombinant E1/E3
deleted adenovirus type 5. Antibody titers to HA were mea-
sured in the plasma 3 weeks after the initial virus administra-
tion by anti-PR8/34 IgG ELISA. The procedure for measur-
ing antibody responses is similar to that described before with
the exception that the ELISA plates were coated with 5 ug/ml
of whole A/PR8/34 lysate (Advanced Biotechnology Incor-
porated, Gaithersburg, Md.). As shown in FIG. 2C, the DS1c
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group performed significantly better (approximate 100 fold
better) than rAdS in eliciting antibody responses to influenza
at3 weeks post initial oral administration. The results of these
studies also demonstrate that the approach of using TL.R-3
agonist along with a chimeric recombinant adnoviral vector
can be generally applied to mulitple different heterologous
antigens, with a 100 fold improvement in antibody titer.

Example 5

Non-Parenteral Routes of Delivery Are Superior to
Parenteral Routes

Intramuscular delivery was tested by directly injecting
1.0x107 pfu of pAd-CMV-gp120 (DS10+/-poly I:.C at 5
ug/ml into the quadriceps of animals. Plasma serum IgG titers
to GFP were measured as described before. Each group con-
tained 6 animals. As shown in FIG. 3 A, significant antibody
titers to gp120 were observed at 3 weeks post administration
in the group with TLR-3 agonist (i.m. rAd+PI). (FIG. 3a).

Intranasal administration was tested by administering 20 ul
of 1.1x10° pfu of DS1c+/-5 ug/ml of poly I:C into the nasal
cavity of mice. The mice were lightly anesthetized with isof-
lurane before administering the virus formulated in sterile
saline. The results show that the rAd-CMV-HA plus poly I:C
(DS1c) had slightly higher antibody titers compared to ani-
mals given the standard rAd-CMV-HA. Results are plotted as
individual animals for the DS1c (N=6) and the rAd (N=5)
groups. Untreated animals (N=4) are used for negative con-
trols.

Example 6
Construction of an Expressed TLR3 Agonist

A short 45 bp segment of DNA was synthesized by order-
ing of DNA oligos that when annealed together formed a 45
bp segment designed to make a hairpin of double-stranded
RNA (GAAACGATATGGGCTGAATACGGATCCG-
TATTCAGCCCATATCGTTTC) (SEQ ID NO:10). This
short segment (called lucl) was cloned into the plasmid pSK-
containing the human beta actin promoter and a BGH poly A
tail. This plasmid is called pSk-lucl.

Example 7

The pSK-Luc 1 Functions in Dendritic Cell Cultures
Like Poly I:C, the Effects of Poly I:C and rAd are
Additive

To determine whether the expressed TLR-3 agonist of
Example 6 above could function as an inducer of pro-inflam-
matory cytokines and dendritic cell maturation like the
TLR-3 ligand poly I:C, an expressed dsRNA TLR-3 agonist
was tested in dendritic cell cultures. Bone marrow from the
femurs of Balb/c mice were cultured with fIt-3 ligand (200
ng/ml), 5% serum, in DMEM media in order to make primary
dendritic cell cultures. Five days after primary bone marrow
cultures were set-up, 293 cells were transfected with either
pSk-lucl, pSK-beta2 (a long segment of beta galactosidase
that forms a 200 bp hairpin), or pcDNA3 (empty expression
vector). On day 6, the transfected cells were treated by UV
irradiation (20 seconds at 40 kl/cm2) to cause apoptosis and
these cells were given to the dendritic cells. Either poly [:C (1
ug/ml), rAd (1 pfu/cell), rAd+poly I:C, pSK-luc1 transfected
cells, pSK-beta2 transfected cells, or pcDNA3 transfected
cells were given to the dendritic cells and cultured overnight.
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As shown in FIG. 4A, pSK-lucl transfected cells can signifi-
cantly improve dendritic cell activation as measured by the
mouse IL.-6 ELISA. The results of this experiment also show
that the combination of rAd plus TLR3 ligand (poly 1:C)
together can greatly improve dendritic cell activity.

Additional ligands were also tested. The TLR-3 agonist set
forth in SEQ ID NO: 11 (m1) also forms a dsRNA hairpin of
approximately the same size as lucl. These were made by
overlapping oligonucleotides and annealing them together
before cloning into the pSK-vector under control of the
human beta actin promoter. The vectors were transfected into
293 cells and given to primary dendritic cells as described
before. As shown in FIG. 4B, these additional ligands can
activate dendritic cells similar to that of the ligand luc1 (FIG.
4B).

Example 8

Construction of a Fourth Chimeric Adenoviral Vector
(DS2) and Rapid Cloning Vectors (DS2beta-luc and
DS2C-luc)

A nucleic acid encoding gpl20 (from the NIH AIDS
Research and Reference Reagent Program)) was placed
under control of a CMV promoter with a small intron just
upstream of the start codon in the shuttle vector (pShut-
tleCMV, Qbiogene). A poly A tail from bGH was placed
downstream of the nucleic acid encoding gp120. The dsRNA
TLR-3 agonist lucl under the control of the human beta actin
promoter and poly A (described in example 5 above) was
inserted into the gp120 pShuttle vector such that both the
nucleic acid encoding gp120 and the nucleic acid encoding
TLR-3 agonist were contained in a single vector under the
control of two separate promoters. The orientation of the
expression of the nucleic acid encoding the antigen of interest
and the expression of the TL.R-3 agonist is illustrated in FIG.
5.

Two generic shuttle vectors called DS2beta-luc (SEQ ID
NO: 14) and DS2C-luc (SEQ ID NO: 15) were also con-
structed such that a nucleic acid encoding any antigen of
interest could be inserted under the CMV promoter and either
the human beta actin promoter or the CMV promoter is used
to drive expression of a dsSRNA TLR-3 agonist. In particular,
the vector DS2C-luc has a unique Kpn 1 site that a nucleic
acid encoding an antigen of interest can easily be cloned into.
The purpose of these vectors is to make subsequent vector
construction much easier because a nucleic acid encoding any
antigen of interest could be inserted into the cloning site to
rapidly manufacture a vector capable of eliciting antibody
and T cells responses against the antigen of interest. Homolo-
gous recombination of DS2 with the vector pAd (Qbiogene)
was performed as before in order to generate a vector capable
of producing recombinant Ad (E1/E3 deleted) that contained
a nucleic acid encoding GFP and a nucleic acid encoding the
dsRNA TLR-3 agonist lucl. Recombinant Ad was generated
by transfecting the new pAd-betaactin-lucl-CMV-gp120
expression construct into 293 cells. Titers were measured by
standard methods.

Example 9

Induction of an Antigen Specific Immune Response
Following Oral Delivery of DS2

1.0x10” PFU of either pAd-CMV-gp120 plus the TLR-3
agonist lucl (DS2) or pAd-CMV-gp120 (rAdS) were admin-
istered to animals by oral gavage on week. Both viruses
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express the gp120 under control of the CMV promoter and
use recombinant E1/E3 deleted adenovirus type 5. Antibody
titers to gp120 were measured in the plasma 3 weeks after
virus administration by anti-gp120 IgG ELISA. The ELISA
protcol has been described before (Tucker, et al, Mol Therapy
8:392 (2004)). Results demonstrate that DS2 can induce
approximately a 2 log improvement in antibody titer to
gp120, the heterologous antigen used in the experiment. The
DS2 vector comprises a nucleic acid sequence encoding
expressing gpl120 and a nucleic acid sequence expressing a
dsRNA TLR-3 agonist. As a positive control for the assay,
sera from two animals injected subcutaneously with 10
micrograms gpl20 protein plus Complete Freund’s Adjuvant
was also measured in the anti-gp120 ELISA. Untreated ani-
mals served as negative controls for the ELISA. Each group
contained 6 animals. The results are illustrated in FIG. 6.

Example 10

Induction of an Antigen Specific Immune Response
Following Oral Delivery of DS3

1.0x107 PFU of either pAd-CMV-influenza HA (from
A/PR/8/34) plus the TLR7/8 ligand polyuridylic acid (DS3)
or pAd-CMV-HA (rAdS) were administered to animals by
oral gavage on week 0. Both viruses express influenza HA
under control of the CMV promoter and use recombinant
E1/E3 deleted adenovirus type 5. Antibody titers to HA were
measured in the plasma 3 weeks after virus administration by
anti-influenza HA IgG ELISA. Each group contained 6 ani-
mals. The results are illustrated in FIG. 7.

Example 11

Construction of a Fifth, Sixth, and Seventh Chimeric
Adenoviral Vector (DS2b, DS2b-for, and ND1.1
214)

The gene influenza HA (A/Indo/5/2005) was synthesized
by CelTek (Nashville, Tenn.) and placed into the vector
pShuttleCMV (Qbiogene) which has a CMV promoter with a
small intron just upstream of the start codon in the shuttle
vector. The lucl DNA with human beta actin promoter and
poly A (described in example 5) were placed into the vector
downstream ofthe antigen, in the orientation shown in FIG. 5
for DS2b. The sequence of lucl is (GAAACGATATGGGCT-
GAATACGGATCCGTATTCAGCCCATATCGTTTC)
(SEQ ID NO:10) and the completed pShuttle vector is set
forth in SEQ ID NO: 6. An alternative orientation of luc1 with
promoter in a shuttle vector is described as SEQ ID NO: 7 and
is designated DS2b-for. We have also constructed another
pShuttle vector (called DS2bC-HA) (SEQ ID NO: 16) that
comprises two separate CMV promoters driving expression
of'the TLR-3 agonist lucl and influenza HA described above.
Homologous recombination with the vector pAd (Qbiogene)
was performed as before in order to generate vectors capable
of producing recombinant Ad (E1/E3 deleted) that contained
the nucleic acid encoding HA and the TLR-3 agonist lucl
under separate promoters. Recombinant Ad was generated by
transfecting the new pAd-constructs into 293 cells. Titers
were measured by standard methods. The completed pAd
vector containing DS2C-luc was named ND1.1 214 and
deposited in the ATCC patent depository on Feb. 22, 2007
(Manassus, Va.). The nucleic acid sequence of this chimeric
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adenoviral vector is set forth in SEQ ID NO: 17. The nucleic
acid encoding the heterologous antigen is in bold text and is
flanked by a Cla I recognition site on the 5' end and a Not 1
recognition site on the 3' end. The nucleic acid sequence
encoding the TLR-3 agonists is in italic, with the linker
sequence in bold. A nucleic acid sequence encoding any
antigen of interest and a nucleic acid sequence encoding any
suitable expressed TLR-3 agonist can be inserted into the
chimeric adenoviral vector.

Example 12

Induction of an Antigen Specific Immune Response
Following Oral Delivery of DS2b

1.0x107 PFU of either pAd-CMV-HA plus the TLR-3 ago-
nists lucl in the reverse orientation (DS2b) or forward orien-
tation (DS2b-for), or pAd-CMV-HA (rAdS) were adminis-
tered to animals by oral gavage on week 0. These viruses
express the antigen influenza HA under control of the CMV
promoter and use recombinant E1/E3 deleted adenovirus type
5. Antibody titers to HA were measured in the plasma 3 weeks
after virus administration by anti-HA IgG ELISA. Results
demonstrate that the DS2b vector elicits an antibody
responses to the protein HA greater than the standard rAd
vector (rAdS). The DS2b vector contains rAdS expressing
HA as well as expresses a toll-like receptor 3 (TLR3) agonist,
a hairpin of double-stranded RNA, demonstrating that the use
of'the encoded dsRNA ligand can improve adaptive immune
responses to antigens of interest. As shown in FIG. 8A and
FIG. 6, expressed dsRNA can improve adaptive immune
responses to multiple different heterologous antigens.
Untreated animals served as negative control for the ELISA.
Each group contained 6 animals.

Vectors in the opposite orientation (DS2for) were exam-
ined for antibody responses following either oral or intramus-
cular administration of 1.0x10” pfu virus per animal at 0 and
5 weeks. Antibody responses to HA were measured at 4 and
7 weeks post initial administation. As shown in FIG. 8B, the
opposite orientation vector can also induce substantial anti-
body responses to heterologous antigens. The DS1b and
DS1b for vectors induced similar responses to HA at the 4
week time point. Significantly, the effect of boosting of the
antibody response was demonstrated with the DS1b for vec-
tor and showed that multiple doses could be used to increase
antibody responses to the heterologous antigen.

Another example of potential of the chimeric adenoviral
vector approach was demonstrated as well. The vector ND1.1
214 was given to animals by oral (1.0x107 pfu) or intranasal
administration (3x10° pfun) and the antibody responses to the
heterologous antigen were measured at week 3. As shown in
FIG. 8C, substantial antibody responses to HA were mea-
sured following oral administration, well beyond the typical
values from a single oral administration of rAd vector.

All publications, patent publications, patents, and Genback
Accession Nos. applications cited in this specification are
herein incorporated by reference in their entirety for all pur-
poses as if each individual publication, patent publication, or
patent were specifically and individually indicated to be
incorporated by reference.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 17

<210> SEQ ID NO 1
<211> LENGTH: 11025

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 1

taacatcatc

agtttgtgac

tgtgatgttyg

ttggtgtgcg

tagtaaattt

ggaagtgaaa

cctegagtet

gccagggttt

actatagggc

atcataatat

tattgactag

agttcegegt

geccattgac

gacgtcaatg

atatgccaag

cccagtacat

ctattaccat

cacggggatt

atcaacggga

ggcgtgtacg

ggagacgcca

ctctagecta

gacaggttta

tctgatagge

ctgagectag

gatccattgt

cccaggetga

caccttgtac

gactgtatac

tgatgccaag

cactgaccce

gaagaacaac

gaagccctgt

caccaacacc

aataatatac

gtggegcggy

caagtgtgge

ccggtgtaca

gggegtaace

tctgaataat

agagatctgg

tcccagteac

gaattgggta

gtacatttat

ttattaatag

tacataactt

gtcaataatg

ggtggagtat

tacgceeect

gaccttatgg

ggtgatgegg

tccaagtete

ctttccaaaa

gtgggaggte

tccacgetgt

getetgaagt

aggagaccaa

actgactcte

gagatctete

gctcetaaagyg

ggcaagagaa

ctgctgggga

tatggggtgc

gectatgaca

aaccctcagg

atggtggagc

gtgaagctga

accaatgact

cttattttgg

gcgtgggaac

ggaacacatg

caggaagtga

gagtaagatt

tttgtgttac

c¢gaaaggggyg

gacgttgtaa

ctggccacag

attggctcat

taatcaatta

acggtaaatg

acgtatgtte

ttacggtaaa

attgacgtca

gactttccta

ttttggcagt

caccccattyg

tgtcgtaaca

tatataagca

tttgacctee

tggtggtgag

tagaaactgg

tctgectatt

gaggtcgacg

agatacccgg

ggccagaaac

tgctggtege

ctgtgtggaa

ctgaggtcca

aggtggtgct

agatgcagga

cceceectgty

ctgagggcac

synthetic chimeric

attgaagcca

ggggcgggty

taagcgacgg

caattttege

tggccatttt

tcatagcgeyg

atgtgctgea

aacgacggec

agcttggece

gtccaacatt

cggggteatt

gecegectygyg

ccatagtaac

ctgeccactt

atgacggtaa

cttggcagta

acatcaatgg

acgtcaatgg

actccgeeee

gagctegttt

atagaagaca

gecetgggea

gcatgtggag

ggtctatttt

gtatagcttce

ccagacaccc

catgcecatg

ttcegtgeta

ggaggccace

caatgtctgg

ggagaatgtg

ggacatcatc

tgtgaccctyg

tatggagagg

adenoviral

atatgataat

acgtagtagt

atgtggcaaa

geggttttag

cgcgggaaaa

taatactggt

aggcgattaa

agtgaattgt

attgcatacg

accgccatgt

agttcatage

ctgaccgece

gccaataggg

ggcagtacat

atggcecgec

catctacgta

gecgtggatag

gagtttgttt

attgacgcaa

agtgaaccgt

ccgggaccga

ggttggtate

acagagaaga

cccaccectta

tagagatccce

tcacctgegy

gggtctetge

gectgtggaga

accaccctgt

gccacccatg

actgagcact

agcctgtggg

aactgcaagg

ggtgagatca

vector DS1

gagggggtgyg
gtggcggaag
agtgacgttt
geggatgttg
ctgaataaga
accgcggecg
gttgggtaac
aatacgactc
ttgtatccat
tgacattgat
ccatatatgg
aacgaccece
actttccatt
caagtgtatc
tggcattatg
ttagtcatcg
cggtttgact
tggcaccaaa
atgggcggta
cagatcgect
tccagectga
aaggttacaa
ctcttgggtt
ggctgetggt
tcgacctega
tgcccagety
aaccgetgge
agctgtgggt
tctgtgecte
cctgtgtgee
tcaacatgtyg
accagagect
atgtgaatgce

agaactgcag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040
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cttcaacatc accaccagca tcagggatga ggtgcagaag gagtatgccc tgttctacaa 2100
gctggatgtyg gtgcccattg acaacaacaa caccagctac aggctgatca gctgtgacac 2160
ctctgtgatc acccaggcct gecccaagat cagcectttgag cccatcccca tecactactg 2220
tgccectget ggetttgeca tectgaagtg caatgacaag accttcaatg gcaaaggcecce 2280
ttgcaagaat gtgagcactg tgcagtgcac tcatggcatc aggcctgtgg tgagcaccca 2340
gctgetgetyg aatggcagcee tggctgagga ggaggtggtyg atcaggtctg acaacttcac 2400
caacaatgcc aagaccatca ttgtgcagct gaaggagtct gtggagatca actgcaccag 2460
gcecaacaac aacaccagga agagcattca cattggecct ggcagggect tctacaccac 2520
tggggagatc attggggaca tcaggcaggce ccactgcaac atcagcaggyg ccaagtggaa 2580
tgacaccctg aagcagattg tgatcaagct gagggagcag tttgagaaca agaccattgt 2640
gttcaatcac agctctggtg gtgatcctga gattgtgatg cacagcttca actgtggtgg 2700
tgagttcecttc tactgcaaca gcacccagct gttcaacagce acctggaaca acaacactga 2760
gggcagcaac aacactgagg gcaacaccat caccctgect tgcaggatca agcagatcat 2820
caacatgtgg caggaggtgg gcaaggccat gtatgctect cccatcaggg gcecagatcag 2880
gtgcagcagc aacatcactg gcctgctget gaccagggat ggtggcatca atgagaatgg 2940
cactgagatt ttcaggcctg gtggtgggga catgagggac aactggaggt ctgagctgta 3000
caagtacaag gtggtgaaga ttgagcccct tggtgtggct cccaccaagg ctaagcgcag 3060
ggtggtgcag agggagaagc gcgctgtggg ctgaggatcec cgagggtgag tgctcectgece 3120
tggacgcatce ccggctatge agccccagte cagggcagea aggcaggcecce cgtctgecte 3180
ttcaccegga gectectgece gecccactca tgctcaggga gagggtctte tggettttte 3240
ccaggetetyg ggcaggcaca ggctaggtge cectaaccca ggcecctgcac acaaaggggce 3300
aggtgctggg ctcagacctg ccaagageca tatccgggag gaccctgece ctgacctaag 3360
cccaccceccaa aggccaaact ctcecactcce tcagcectegga caccttcectet ccteccagat 3420
tccagtaact cccaatctte tectctgcaga gcccaaatct tgtgacaaaa ctcacacatg 3480
cccacegtge ccaggtaage cagcccaggce ctegecctece agetcaagge gggacaggtg 3540
ccctagagta gectgecatce agggacagge cecagcecggyg tgctgacacyg tccacctceca 3600
tctettecte agcacctgaa ctectggggg gaccgtcagt cttcectcectte ceccccaaaac 3660
ccaaggacac cctcatgatc tcecccggacce ctgaggtcac atgcegtggtg gtggacgtga 3720
gccacgaaga ccctgaggte aagttcaact ggtacgtgga cggcgtggag gtgcataatg 3780
ccaagacaaa gccgegggag gagcagtaca acagcacgta cegggtggte agegtectca 3840
cegtectgea ccaggactgg ctgaatggca aggagtacaa gtgcaaggtce tccaacaaag 3900
cecteccage ccccatcgag aaaaccatct ccaaagccaa aggtgggacce cgtggggtge 3960
gagggccaca tggacagagg ccggcetcgge ccacccetetg cectgagagt gaccgetgta 4020
ccaacctetyg tcectacaggg cagccceccgag aaccacaggt gtacaccctyg cccccatcce 4080
gggatgagct gaccaagaac caggtcagcc tgacctgcct ggtcaaaggce ttctatccca 4140
gegacatcege cgtggagtgg gagagcaatg ggcagecgga gaacaactac aagaccacgce 4200
ctccegtget ggactccgac ggctecttcet tectctacag caagctcacce gtggacaaga 4260
gcaggtggca gcaggggaac gtcttctcat gectcecgtgat gcatgaggcet ctgcacaacce 4320
actacacgca gaagagccte tceccctgtcecte cgggtaaatg agtgcgacgg ccgcaggtaa 4380
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geecageccayg gectegecoct ccagetcaag gegggacagg tgccctagag tagectgeat 4440
ccagggacag gccccageceg ggtgctgaca cgtceccaccte catctcecttece tcaggtetge 4500
ccgggtggca teccctgtgac cectcecccag tgectcectect ggccctggaa gttgcecacte 4560
cagtgcccac cagccttgte ctaataaaat taagttgcat cattttgtet gactaggtgt 4620
ccttctataa tattatgggg tggagggggg tggtatggag caaggggccce aagttaactt 4680
gtttattgca gcttataatg gttacaaata aagcaatagc atcacaaatt tcacaaataa 4740
agcatttttt tcactgcatt ctagttgtgg tttgtccaaa ctcatcaatg tatcttatca 4800
tgtctggatc tgggcgtggt taagggtggg aaagaatata taaggtgggg gtcttatgta 4860
gttttgtatc tgttttgcag cagccgccge cgccatgage accaactcgt ttgatggaag 4920
cattgtgagc tcatatttga caacgcgcat gcccccatgg gecggggtge gtcagaatgt 4980
gatgggctecc agcattgatg gtcgccceegt cctgcccgca aactctacta ccttgaccta 5040
cgagaccgtg tctggaacgce cgttggagac tgcagcctcecce gecgeccgctt cagecgetgce 5100
agccaccgcece cgcgggattg tgactgactt tgctttectg agcecccgcecttg caagcagtgce 5160
agcttceegt tcatccgecce gegatgacaa gttgacgget cttttggcac aattggattce 5220
tttgacccgg gaacttaatg tegtttectca gcagetgttg gatctgcgece agcaggttte 5280
tgccctgaag gettectece cteccaatge ggtttaaaac ataaataaaa aaccagactce 5340
tgtttggatt tggatcaagc aagtgtcttg ctgtctttat ttaggggttt tgcgcgecgeg 5400
gtaggccegg gaccagceggt cteggtegtt gagggtcctg tgtatttttt ccaggacgtg 5460
gtaaaggtga ctctggatgt tcagatacat gggcataagc ccgtctctgg ggtggaggta 5520
gcaccactge agagcttcat gctgecggggt ggtgttgtag atgatccagt cgtagcagga 5580
gcgetgggeg tggtgcctaa aaatgtcettt cagtagcaag ctgattgecca ggggcaggcec 5640
cttggtgtaa gtgtttacaa agcggttaag ctgggatggg tgcatacgtg gggatatgag 5700
atgcatcttg gactgtattt ttaggttggc tatgttccca geccatatcce tecggggatt 5760
catgttgtgc agaaccacca gcacagtgta tccggtgcac ttgggaaatt tgtcatgtag 5820
cttagaagga aatgcgtgga agaacttgga gacgcccttg tgacctccaa gattttcecat 5880
gcattcgtee ataatgatgg caatgggccce acgggcggeg gcectgggcga agatatttcet 5940
gggatcacta acgtcatagt tgtgttccag gatgagatcg tcataggcca tttttacaaa 6000
gcgegggegy agggtgccag actgcggtat aatggttcca tecggcccag gggcgtagtt 6060
accctcacag atttgcattt cccacgettt gagttcagat ggggggatca tgtctacctg 6120
cggggcgatyg aagaaaacgg tttccggggt aggggagatce agetgggaag aaagcaggtt 6180
cctgagcagce tgcgacttac cgcagccggt gggcccgtaa atcacaccta ttaccgggtg 6240
caactggtag ttaagagagc tgcagctgcce gtcatcectg agcagggggg ccacttegtt 6300
aagcatgtcce ctgactcgca tgtttteccct gaccaaatcce geccagaaggce gcetcegcecgcece 6360
cagcgatagce agttcttgca aggaagcaaa gtttttcaac ggtttgagac cgtccgcegt 6420
aggcatgctt ttgagcgttt gaccaagcag ttccaggcegg tcccacaget cggtcacctg 6480
ctctacggca tctcgatcca gcecatatctcee tegtttegeg ggttggggeg getttegetg 6540
tacggcagta gtcggtgctce gtccagacgg gccagggtca tgtctttceca cgggcgcagg 6600
gtcetegtea gegtagtcectg ggtcacggtg aaggggtgeg ctecgggetg cgegectggece 6660
agggtgcget tgaggctggt cctgcetggtg ctgaageget gecggtcectte gecctgegeg 6720
tcggccaggt agcatttgac catggtgtca tagtccagece cctcecgegge gtggeccttg 6780
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gegegeaget tgeccttgga ggaggegecg cacgagggge agtgcagact tttgagggeg 6840
tagagcttgg gcgcgagaaa taccgattce ggggagtagg catccgegece gcaggecccyg 6900
cagacggtct cgcattccac gagccaggtg agctctggece gttcecggggtce aaaaaccagg 6960
tttceceeccat getttttgat gegtttetta cctetggttt ccatgagcececg gtgtcecacgce 7020
tcggtgacga aaaggctgtce cgtgtccccg tatacagact tgagagggag tttaaacgaa 7080
ttcaatagct tgttgcatgg gcggcgatat aaaatgcaag gtgctgctca aaaaatcagg 7140
caaagccteg cgcaaaaaag aaagcacatc gtagtcatge tcatgcagat aaaggcaggt 7200
aagctccgga accaccacag aaaaagacac catttttetce tcaaacatgt ctgecgggttt 7260
ctgcataaac acaaaataaa ataacaaaaa aacatttaaa cattagaagc ctgtcttaca 7320
acaggaaaaa caacccttat aagcataaga cggactacgg ccatgccgge gtgaccgtaa 7380
aaaaactggt caccgtgatt aaaaagcacc accgacagct cctcggtcat gtccggagtce 7440
ataatgtaag actcggtaaa cacatcaggt tgattcatcg gtcagtgcta aaaagcgacc 7500
gaaatagcee gggggaatac atacccgcag gcegtagagac aacattacag cccccatagg 7560
aggtataaca aaattaatag gagagaaaaa cacataaaca cctgaaaaac cctcctgect 7620
aggcaaaata gcaccctcce getccagaac aacatacage gcttcacage ggcagectaa 7680
cagtcagcct taccagtaaa aaagaaaacc tattaaaaaa acaccactcyg acacggcacce 7740
agctcaatca gtcacagtgt aaaaaagggc caagtgcaga gcgagtatat ataggactaa 7800
aaaatgacgt aacggttaaa gtccacaaaa aacacccaga aaaccgcacyg cgaacctacg 7860
cccagaaacg aaagccaaaa aacccacaac ttcctcaaat cgtcacttece gttttceccac 7920
gttacgtaac ttcccatttt aagaaaacta caattcccaa cacatacaag ttactccgece 7980
ctaaaaccta cgtcacccge ccecgttecca cgecccegege cacgtcacaa actccaccce 8040
ctcattatca tattggcttc aatccaaaat aaggtatatt attgatgatg ttaattaaca 8100
tgcatggatc catatgcggt gtgaaatacc gcacagatgc gtaaggagaa aataccgcat 8160
caggcgctcet tecgettect cgctcactga ctegetgege teggtegtte ggctgceggeg 8220
agcggtatca gctcactcaa aggcggtaat acggttatcc acagaatcag gggataacgc 8280
aggaaagaac atgtgagcaa aaggccagca aaaggccagyg aaccgtaaaa aggccgegtt 8340
gctggegttt tteccatagge tccgccccce tgacgagcat cacaaaaatc gacgctcaag 8400
tcagaggtgg cgaaacccga caggactata aagataccag gcgtttccce ctggaagcetce 8460
cctegtgege tetectgtte cgaccctgcee gcttaccgga tacctgtceeg ccetttetece 8520
ttcgggaage gtggcgcttt ctcatagcte acgctgtagg tatctcagtt cggtgtaggt 8580
cgttecgetee aagctgggcet gtgtgcacga acccccegtt cagcccgacce getgegectt 8640
atccggtaac tatcgtcttg agtccaacce ggtaagacac gacttatcge cactggcagce 8700
agccactggt aacaggatta gcagagcgag gtatgtaggc ggtgctacag agttcttgaa 8760
gtggtggect aactacggct acactagaag gacagtattt ggtatctgecg ctcectgctgaa 8820
gccagttacce ttcggaaaaa gagttggtag ctcttgatcc ggcaaacaaa ccaccgcetgg 8880
tagcggtggt ttttttgttt gcaagcagca gattacgcgce agaaaaaaag gatctcaaga 8940
agatcctttg atctttteta cggggtctga cgctcagtgg aacgaaaact cacgttaagg 9000
gattttggtc atgagattat caaaaaggat cttcacctag atccttttaa attaaaaatg 9060
aagttttaaa tcaatctaaa gtatatatga gtaaacttgg tctgacagtt accaatgcectt 9120
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aatcagtgag gcacctatct cagcgatctg tctatttegt tcatccatag ttgecctgact 9180
cceegtegtg tagataacta cgatacggga gggcttacca tctggcecccca gtgctgcaat 9240
gataccgega gacccacgcet caccggetcece agatttatca gcaataaacc agcecagcecgg 9300
aagggccgag cgcagaagtg gtcecctgcaac tttatccgece tceccatccagt ctattaattg 9360
ttgccgggaa gctagagtaa gtagttcgce agttaatagt ttgcgcaacg ttgttgccat 9420
tgctgcagcce atgagattat caaaaaggat cttcacctag atccttttca cgtagaaagc 9480
cagtccgcag aaacggtgct gaccccggat gaatgtcage tactgggcta tcetggacaag 9540
ggaaaacgca agcgcaaaga gaaagcaggt agcttgcagt gggcttacat ggegataget 9600
agactgggcg gttttatgga cagcaagcga accggaattg ccagctgggg cgccctetgg 9660
taaggttggg aagccctgca aagtaaactg gatggctttce tecgccgccaa ggatctgatg 9720
gcgcagggga tcaagctctg atcaagagac aggatgagga tcegtttcecgca tgattgaaca 9780
agatggattg cacgcaggtt ctccggecge ttgggtggag aggctattcg gcetatgactg 9840
ggcacaacag acaatcggct gctcectgatge cgccgtgtte cggctgtcag cgcaggggcyg 9900
cceggttett tttgtcaaga ccgacctgte cggtgcectg aatgaactgce aagacgaggce 9960
agcgcggcta tegtggctgg ccacgacggg cgttceccttge gcagetgtge tcecgacgttgt 10020
cactgaagcg ggaagggact ggctgctatt gggcgaagtg ccggggcagg atctectgte 10080
atctcacctt gctcectgeceg agaaagtatc catcatggct gatgcaatge ggcggetgca 10140
tacgcttgat ccggctacct geccattcga ccaccaagcg aaacatcgca tcgagecgage 10200
acgtactcgg atggaagccg gtcecttgtcga tcaggatgat ctggacgaag agcatcaggg 10260
gctegegeca gecgaactgt tcecgecagget caaggcgage atgcccgacg gcgaggatct 10320
cgtcgtgace catggcgatg cctgcttgec gaatatcatg gtggaaaatg gecgetttte 10380
tggattcatc gactgtggcc ggctgggtgt ggcggaccge tatcaggaca tagcgttgge 10440
tacccgtgat attgctgaag agcttggcgg cgaatgggct gaccgettcecce tegtgettta 10500
cggtatcgece gectceccgatt cgcagegcat cgccttetat cgecttettg acgagttcett 10560
ctgaattttg ttaaaatttt tgttaaatca gctcattttt taaccaatag gccgaaatcg 10620
gcaacatccce ttataaatca aaagaataga ccgcgatagg gttgagtgtt gttceccagttt 10680
ggaacaagag tccactatta aagaacgtgg actccaacgt caaagggcga aaaaccgtct 10740
atcagggcga tggcccacta cgtgaaccat cacccaaatc aagttttttg cggtcgaggt 10800
gccgtaaage tctaaatcgg aaccctaaag ggagccccceg atttagaget tgacggggaa 10860
agccggcgaa cgtggcgaga aaggaaggga agaaagcgaa aggagcgggce gctagggcge 10920
tggcaagtgt agcggtcacg ctgcgcgtaa ccaccacacce cgcgcgctta atgcgecget 10980
acagggcgceg tccattcgec attcaggatce gaattaattc ttaat 11025
<210> SEQ ID NO 2
<211> LENGTH: 11933
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: synthetic chimeric adenoviral vector DS2
<400> SEQUENCE: 2
taacatcatc aataatatac cttattttgg attgaagcca atatgataat gagggggtgg 60
agtttgtgac gtggcgcggg gcgtgggaac ggggcgggtg acgtagtagt gtggcggaag 120
tgtgatgttyg caagtgtggc ggaacacatg taagcgacgg atgtggcaaa agtgacgttt 180
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ttggtgtgeyg ccggtgtaca caggaagtga caattttege geggttttag geggatgttg 240
tagtaaattt gggcgtaacc gagtaagatt tggccatttt cgegggaaaa ctgaataaga 300
ggaagtgaaa tctgaataat tttgtgttac tcatagegceg taatactgct agagatctgg 360
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 420
gacgttgtaa aacgacggcce agtgaattgt aatacgactce actatagggc gaattgggta 480
ctggeccacag agcttggecce attgcatacg ttgtatccat atcataatat gtacatttat 540
attggctcat gtccaacatt accgccatgt tgacattgat tattgactag ttattaatag 600
taatcaatta cggggtcatt agttcatagc ccatatatgg agttccgegt tacataactt 660
acggtaaatg gccegectgg ctgaccgece aacgaccceece geccattgac gtcaataatg 720
acgtatgtte ccatagtaac gccaataggg actttccatt gacgtcaatg ggtggagtat 780
ttacggtaaa ctgcccactt ggcagtacat caagtgtatce atatgccaag tacgccccct 840
attgacgtca atgacggtaa atggcccgece tggcattatg cccagtacat gaccttatgg 900
gactttecta cttggcagta catctacgta ttagtcatcg ctattaccat ggtgatgegg 960
ttttggcagt acatcaatgg gcgtggatag cggtttgact cacggggatt tccaagtctce 1020
caccccattg acgtcaatgg gagtttgttt tggcaccaaa atcaacggga ctttccaaaa 1080
tgtcgtaaca actccgcccece attgacgcaa atgggcggta ggcgtgtacg gtgggaggtce 1140
tatataagca gagctcgttt agtgaaccgt cagatcgect ggagacgcca tccacgectgt 1200
tttgacctce atagaagaca ccgggaccga tccagcctga ctctagecta getctgaagt 1260
tggtggtgag gccctgggca ggttggtatc aaggttacaa gacaggttta aggagaccaa 1320
tagaaactgg gcatgtggag acagagaaga ctcttgggtt tctgataggce actgactctce 1380
tctgectatt ggtctatttt cccaccctta ggetgctggt ctgagectag gagatctcete 1440
gaggtcgacg gtatcgatgg gtacagcttc tagagatccc tcgacctcga gatccattgt 1500
gctectaaagyg agatacccgg ccagacacce tcacctgegg tgcccagetg cecaggcetga 1560
ggcaagagaa ggccagaaac catgcccatg gggtctetge aaccgetgge caccttgtac 1620
ctgctgggga tgctggtege tteccgtgcta gctgtggaga agetgtgggt gactgtatac 1680
tatggggtgc ctgtgtggaa ggaggccacc accaccctgt tectgtgecte tgatgccaag 1740
gcctatgaca ctgaggtcca caatgtcetgg gceccacccatg cctgtgtgece cactgacccce 1800
aaccctcagg aggtggtgcet ggagaatgtg actgagcact tcaacatgtg gaagaacaac 1860
atggtggagc agatgcagga ggacatcatc agcctgtggg accagagcct gaagccctgt 1920
gtgaagctga cccccectgtg tgtgaccctg aactgcaagg atgtgaatgc caccaacacce 1980
accaatgact ctgagggcac tatggagagg ggtgagatca agaactgcag cttcaacatc 2040
accaccagca tcagggatga ggtgcagaag gagtatgccc tgttctacaa gectggatgtg 2100
gtgcccattyg acaacaacaa caccagctac aggctgatca gctgtgacac ctctgtgatce 2160
acccaggcect gecccaagat cagcetttgag cccatcccca tceccactactg tgccectget 2220
ggctttgeca tcectgaagtg caatgacaag accttcaatg gcaaaggccc ttgcaagaat 2280
gtgagcactg tgcagtgcac tcatggcatc aggcctgtgg tgagcaccca gctgctgetg 2340
aatggcagcce tggctgagga ggaggtggtg atcaggtcetg acaacttcac caacaatgcece 2400
aagaccatca ttgtgcagct gaaggagtct gtggagatca actgcaccag gcccaacaac 2460
aacaccagga agagcattca cattggccct ggcagggcect tctacaccac tggggagatce 2520
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attggggaca tcaggcaggc ccactgcaac atcagcaggg ccaagtggaa tgacaccctg 2580
aagcagattg tgatcaagct gagggagcag tttgagaaca agaccattgt gttcaatcac 2640
agctctggtg gtgatcctga gattgtgatg cacagcttca actgtggtgg tgagttctte 2700
tactgcaaca gcacccagct gttcaacage acctggaaca acaacactga gggcagcaac 2760
aacactgagg gcaacaccat caccctgcect tgcaggatca agcagatcat caacatgtgg 2820
caggaggtgg gcaaggccat gtatgctect cecatcaggg gccagatcag gtgcagcage 2880
aacatcactg gecctgctget gaccagggat ggtggcatca atgagaatgg cactgagatt 2940
ttcaggcectg gtggtgggga catgagggac aactggaggt ctgagctgta caagtacaag 3000
gtggtgaaga ttgagcccct tggtgtggcet cccaccaagg ctaagcgcag ggtggtgcag 3060
agggagaagc gcgctgtggg ctgaggatce cgagggtgag tgctcecctgece tggacgcatce 3120
ceggetatge agcecccagte cagggcagca aggcaggecce cgtcetgecte ttcacccgga 3180
gcctetgeee gecccactca tgctcaggga gagggtctte tggettttte ccaggctcetg 3240
ggcaggcaca ggctaggtge ccctaaccca ggccctgcac acaaaggggce aggtgctggg 3300
ctcagacctyg ccaagagcca tatccgggag gaccctgece ctgacctaag cccaccccaa 3360
aggccaaact ctccactccecce tcagctcgga caccttcetet cctceccagat tcecagtaact 3420
cccaatctte tectctgcaga geccaaatct tgtgacaaaa ctcacacatg cccaccgtgce 3480
ccaggtaage cagcccaggce ctcgccectece agetcaagge gggacaggtyg ccctagagta 3540
gcctgcatee agggacaggce cccagceceggg tgctgacacg tccacctceca tctettecte 3600
agcacctgaa ctcctggggg gaccgtcagt cttectette cccccaaaac ccaaggacac 3660
cctcatgatce tcccggacce ctgaggtcac atgegtggtg gtggacgtga gcecacgaaga 3720
ccetgaggte aagttcaact ggtacgtgga cggcgtggag gtgcataatg ccaagacaaa 3780
geegegggayg gagcagtaca acagcacgta ccgggtggte agegtectca cegtectgea 3840
ccaggactgg ctgaatggca aggagtacaa gtgcaaggtce tccaacaaag ccctcccage 3900
ccecatcegag aaaaccatct ccaaagecaa aggtgggace cgtggggtge gagggcecaca 3960
tggacagagg ccggctcgge ccaccctcectg ccecctgagagt gaccgcectgta ccaacctcetg 4020
tcctacaggg cagcecccgag aaccacaggt gtacacccetyg cccccatcece gggatgaget 4080
gaccaagaac caggtcagcc tgacctgcct ggtcaaaggc ttctatccca gcgacatcge 4140
cgtggagtgg gagagcaatg ggcagccgga gaacaactac aagaccacgce ctccegtget 4200
ggactccgac ggctcecttet tectctacag caagctcacce gtggacaaga gcaggtggca 4260
gcaggggaac gtcttctcat gctceccgtgat gcatgaggcet ctgcacaacc actacacgca 4320
gaagagccte tcectgtcete cgggtaaatg agtgcgacgg cegcaggtaa gecagcccag 4380
gectegecect ccagetcaag gcgggacagg tgccectagag tagcctgecat ccagggacag 4440
gcceccageceg ggtgctgaca cgtceccaccte catctettec tcaggtectge ccgggtggca 4500
tcectgtgac cectecccag tgectcetect ggecctggaa gttgccacte cagtgcccac 4560
cagccttgte ctaataaaat taagttgcat cattttgtcect gactaggtgt ccttctataa 4620
tattatgggg tggagggggyg tggtatggag caaggggccc aagttaactt gtttattgca 4680
gcttataatg gttacaaata aagcaatagc atcacaaatt tcacaaataa agcatttttt 4740
tcactgcatt ctagttgtgg tttgtccaaa ctcatcaatg tatcttatca tgtctggatce 4800
tgggcgtggt taagggtggyg aaagaatata taaggtgggg gtcttatgta gttttgtatce 4860
tgttttgcag cagccgcege cgccatgage accaactegt ttgatggaag cattgtgagce 4920



43

US 8,999,946 B2

-continued
tcatcggegg cecgcectatt ctatagtgte acctaaatge tagagctcge tgatcagect 4980
cgactgtgcce ttctagttge cagccatctg ttgtttgece ctceccecceccecgtg cettecttga 5040
ccetggaagg tgccactceccece actgtcecttt cctaataaaa tgaggaaatt gcatcgcatt 5100
gtctgagtag gtgtcattct attctggggg gtggggtggyg gcaggacagc aagggggagy 5160
attgggaaga caatagcagg catgctgggg atgcggtggg ctctatgget tetgaggegg 5220
aaagaaccta tggcttctga ggcggaaaga accaaccacce geggtggegyg ccgcecacaca 5280
aaaaaccaac acacagatgt aatgaaaata aagatatttt atttctagag aaacgatatg 5340
ggctgaatac ggatccgtat tcagcccata tcgtttcecctyg caggaattcg ccectttagat 5400
atcatcgatg tctcecggeggt ggtggcegegt cgegeccgetg ggttttatag ggcgecgecg 5460
cggcegeteg agccataaaa ggcaacttte ggaacggege acgctgattg gceccegegece 5520
gctcactcac cggcttecgcee gcacagtgca gecattttttt accccectectce cectectttt 5580
gcgaaaaaaa aaaagagcga gagcgagatt gaggaagagg aggagggaga gttttggegt 5640
tggccgectt ggggtgctgg gegtcgacga tatctaaggg cgaattcgat atcaagctag 5700
cttgtcgact cgaagatctg ggcgtggtta agggtgggaa agaatatata aggtgggggt 5760
cttatgtagt tttgtatctg ttttgcagca gccgccgecg ccatgagcac caactcegttt 5820
gatggaagca ttgtgagctc atatttgaca acgcgcatgce ccccatgggce cggggtgegt 5880
cagaatgtga tgggctccag cattgatggt cgccccgtece tgcccgcaaa ctctactacce 5940
ttgacctacg agaccgtgtce tggaacgccg ttggagactg cagcctccge cgccgcttca 6000
gccgetgeag ccaccgeccg cgggattgtg actgactttg ctttectgag ccecgettgea 6060
agcagtgcag cttcececgtte atccgeccge gatgacaagt tgacggctcet tttggcacaa 6120
ttggattctt tgacccggga acttaatgtce gtttctcage agctgttgga tcetgcegecag 6180
caggtttctg cecctgaaggce ttectceccect cccaatgegg tttaaaacat aaataaaaaa 6240
ccagactctg tttggatttg gatcaagcaa gtgtcttget gtctttattt aggggttttg 6300
cgegegeggt aggcccggga ccagceggtcet cggtegttga gggtectgtg tattttttece 6360
aggacgtggt aaaggtgact ctggatgttc agatacatgg gcataagccc gtctcectgggg 6420
tggaggtagc accactgcag agcttcatgce tgcggggtgg tgttgtagat gatccagtcg 6480
tagcaggagc gctgggcgtyg gtgcctaaaa atgtctttca gtagcaagct gattgccagg 6540
ggcaggcect tggtgtaagt gtttacaaag cggttaagcet gggatgggtg catacgtggg 6600
gatatgagat gcatcttgga ctgtattttt aggttggcta tgttcccagc catatccectce 6660
cggggattca tgttgtgcag aaccaccagc acagtgtatc cggtgcactt gggaaatttg 6720
tcatgtagct tagaaggaaa tgcgtggaag aacttggaga cgcccttgtg acctccaaga 6780
ttttccatge attcgtccat aatgatggca atgggcccac gggcggcggce ctgggcgaag 6840
atatttctgg gatcactaac gtcatagttg tgttccagga tgagatcgtc ataggccatt 6900
tttacaaagc gcgggcggag ggtgccagac tgcggtataa tggttccatce cggcccaggg 6960
gcgtagttac cctcacagat ttgcatttcce cacgctttga gttcagatgg ggggatcatg 7020
tctacctgeg gggcgatgaa gaaaacggtt tccggggtag gggagatcag ctgggaagaa 7080
agcaggttcce tgagcagctg cgacttaccg cagccggtgg gecccgtaaat cacacctatt 7140
accgggtgca actggtagtt aagagagctg cagctgcecegt catccctgag caggggggcce 7200
acttcgttaa gcatgtcect gactcgcatg ttttcececctga ccaaatccge cagaaggcgce 7260
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tegecgecaca

tcegeegtag

gtcacctget

tttcgetgta

ggcgcagggt

cgctggecag

cectgegegte

ggcecttgge

tgagggcgta

aggccccgea

aaaccaggtt

gtccacgete

taaacgaatt

aaatcaggca

aggcaggtaa

gegggtttet

gtcttacaac

gaccgtaaaa

ccggagteat

aagcgaccga

cccataggag

tcctgectag

cagcctaaca

acggcaccag

aggactaaaa

aacctacgec

tttecccacgt

actcecgeect

tccacccecect

aattaacatg

taccgcatca

ctgeggcgag

gataacgcag

geegegttge

cgctcaagte

ggaagctece

tttctecectt

gtgtaggtcg

tgcgecttat

ctggcagcag

gcgatagcag

gcatgetttt

ctacggcatce

cggcagtagt

cctegteage

ggtgcgcttg

ggccaggtag

gegeagetty

gagcttgggc

gacggtcteg

tccecccatge

ggtgacgaaa

caatagcttg

aagcctegeg

getecggaac

gcataaacac

aggaaaaaca

aaactggtca

aatgtaagac

aatagccegyg

gtataacaaa

gcaaaatagce

gtcagcctta

ctcaatcagt

aatgacgtaa

cagaaacgaa

tacgtaactt

aaaacctacg

cattatcata

catggatcca

ggcgetette

cggtatcage

gaaagaacat

tggegttttt

agaggtggcg

tegtgegete

cgggaagcgt

ttcgctecaa

ccggtaacta

ccactggtaa

ttcttgcaag

gagegtttga

tcgatccage

cggtgetegt

gtagtctggg

aggctggtec

catttgacca

ceccttggagy

gcgagaaata

cattccacga

tttttgatge

aggctgteeg

ttgcatggge

caaaaaagaa

caccacagaa

aaaataaaat

acccttataa

ccgtgattaa

tcggtaaaca

gggaatacat

attaatagga

accctecege

ccagtaaaaa

cacagtgtaa

cggttaaagt

agccaaaaaa

cccattttaa

tcaccegece

ttggcttcaa

tatgcggtgt

cgcttecteg

tcactcaaag

gtgagcaaaa

ccataggetce

aaacccgaca

tcectgttecy

ggcgetttet

gCtgggCtgt

tcgtettgag

caggattage

gaagcaaagt

ccaagcagtt

atatctcecte

ccagacggge

tcacggtgaa

tgctggtget

tggtgtcata

aggcgecgea

ccgatteegyg

gccaggtgag

gtttettace

tgtccecegta

ggcgatataa

agcacatcgt

aaagacacca

aacaaaaaaa

gcataagacg

aaagcaccac

catcaggttyg

accecgcagge

gagaaaaaca

tccagaacaa

agaaaaccta

aaaagggcca

ccacaaaaaa

cccacaactt

gaaaactaca

cgtteccacy

tccaaaataa

gaaataccge

ctcactgact

geggtaatac

ggccagcaaa

cgeceeeecty

ggactataaa

accctgeege

catagctcac

gtgcacgaac

tccaaccegy

agagcgagge

ttttcaacgg tttgagaccy

ccaggeggte ccacageteg

gtttegeggyg ttggggeggce

cagggtcatyg tctttecacy

ggggtgcget ccgggetgeg

gaagcgetge cggtettege

gtcecageece tcegeggegt

cgaggggcag tgcagacttt

ggagtaggca tccgegecge

ctctggeegt teggggtcaa

tctggtttee atgagccggt

tacagacttyg agagggagtt

aatgcaaggt gctgctcaaa

agtcatgcte atgcagataa

tttttctete aaacatgtcet

catttaaaca ttagaagcct

gactacggcee atgcceggegt

cgacagctee teggtcatgt

attcatcggt cagtgctaaa

gtagagacaa cattacagcc

cataaacacc tgaaaaaccc

catacagcgce ttcacagegg

ttaaaaaaac accactcgac

agtgcagagc gagtatatat

cacccagaaa accgcacgcg

cctcaaatcg tcactteegt

attcccaaca catacaagtt

ccecegegeca cgtcacaaac

ggtatattat tgatgatgtt

acagatgcgt aaggagaaaa

cgectgegete ggtegttegy

ggttatccac agaatcaggg

aggccaggaa ccgtaaaaag

acgagcatca caaaaatcga

gataccagge gtttccccct

ttaccggata cctgtcegec

getgtaggta tctcagtteg

ccceegttea geccgaccge

taagacacga cttatcgceca

atgtaggcgg tgctacagag

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660
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ttcttgaagt ggtggcctaa ctacggctac actagaagga cagtatttgg tatctgcget 9720
ctgctgaagce cagttacctt cggaaaaaga gttggtagct cttgatccgg caaacaaacc 9780
accgctggta geggtggttt ttttgtttge aagcagcaga ttacgcgcag aaaaaaagga 9840
tctcaagaag atcctttgat cttttctacg gggtctgacg ctcagtggaa cgaaaactca 9900
cgttaaggga ttttggtcat gagattatca aaaaggatct tcacctagat ccttttaaat 9960
taaaaatgaa gttttaaatc aatctaaagt atatatgagt aaacttggtc tgacagttac 10020
caatgcttaa tcagtgaggc acctatctca gcgatctgte tatttcgttce atccatagtt 10080
gcctgactee cegtegtgta gataactacg atacgggagg gcttaccatce tggcecccagt 10140
gctgcaatga taccgcgaga cccacgctca ccggctccag atttatcagce aataaaccag 10200
ccagccggaa gggccgagceg cagaagtggt cctgcaactt tatccgecte catccagtet 10260
attaattgtt gccgggaagce tagagtaagt agttcgccag ttaatagttt gecgcaacgtt 10320
gttgccattyg ctgcagccat gagattatca aaaaggatct tcacctagat ccttttcacg 10380
tagaaagcca gtccgcagaa acggtgctga ccccggatga atgtcagcta ctgggctatce 10440
tggacaaggg aaaacgcaag cgcaaagaga aagcaggtag cttgcagtgg gcttacatgg 10500
cgatagctag actgggcggt tttatggaca gcaagcgaac cggaattgcc agctggggceg 10560
ccetetggta aggttgggaa gecctgcaaa gtaaactgga tggcectttcete gecgecaagg 10620
atctgatggce gcaggggatc aagctctgat caagagacag gatgaggatc gtttcecgcatg 10680
attgaacaag atggattgca cgcaggttct ccggccgcett gggtggagag gctattecgge 10740
tatgactggg cacaacagac aatcggctgc tctgatgeccg cecgtgttecg getgtcageg 10800
caggggcgcece cggttctttt tgtcaagacc gacctgtecg gtgccctgaa tgaactgcaa 10860
gacgaggcag cgcggctatce gtggctggec acgacgggceg ttceccttgege agetgtgete 10920
gacgttgtca ctgaagcggg aagggactgg ctgctattgg gcgaagtgcce ggggcaggat 10980
ctecctgtecat ctcaccttge tectgecgag aaagtatcca tcatggctga tgcaatgegg 11040
cggctgcata cgcttgatcce ggctacctge ccattcgace accaagcgaa acatcgcatce 11100
gagcgagcac gtactcggat ggaagccggt cttgtcgatce aggatgatct ggacgaagag 11160
catcaggggc tcgcgccagce cgaactgttce gccaggctca aggcgagcat geccgacgge 11220
gaggatctecg tcgtgaccca tggcgatgec tgcttgccga atatcatggt ggaaaatgge 11280
cgcttttetg gattcatcga ctgtggeccgg ctgggtgtgg cggaccgcta tcaggacata 11340
gcgttggeta cccgtgatat tgctgaagag cttggcggeg aatgggctga ccgettceccte 11400
gtgctttacg gtatcgccge tcccgatteg cagcgcateg ccttcectatcg ccttettgac 11460
gagttcttet gaattttgtt aaaatttttg ttaaatcagc tcatttttta accaatagge 11520
cgaaatcggce aacatccctt ataaatcaaa agaatagacc gcgatagggt tgagtgttgt 11580
tccagtttgg aacaagagtc cactattaaa gaacgtggac tccaacgtca aagggcgaaa 11640
aaccgtctat cagggcgatg gcccactacg tgaaccatca cccaaatcaa gttttttgeg 11700
gtcgaggtgce cgtaaagctce taaatcggaa ccctaaaggg agcccccgat ttagagettg 11760
acggggaaag ccggcgaacg tggcgagaaa ggaagggaag aaagcgaaag gagcgggcge 11820
tagggcgctyg gcaagtgtag cggtcacgct gcgcgtaacce accacacccg cgcgcttaat 11880
gcgeecgctac agggcegegte cattcgecat tcaggatcga attaattett aat 11933

<210> SEQ ID NO 3
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<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic toll-like receptor 3
<400> SEQUENCE: 3

gaaacgatat gggctgaata cttaagtatt cagcccatat cgttte
<210> SEQ ID NO 4

<211> LENGTH: 1190

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic toll-like receptor 3
<400> SEQUENCE: 4

cgggeccece ctegaggteg acggtatcga taagettgat atcgaatteg
tegtegacge ccagcacccee aaggcggeca acgccaaaac tcetcectect
aatctegete tegetetttt tttttttege aaaaggaggg gagagggggt
tgcactgtge ggcgaageeg gtgagtgage ggegegggge caatcagegt
gaaagttgce ttttatgget cgagceggeeg cggceggegece ctataaaacc
acgcgecace accgecgaga catcgatgat atctaaaggg cgaattcctg
gatccactag tctagatgca tgctcgageg gecgecagtg tgatggatat
cgecectteag ctgeggatee attegecatt caggetgege aactgttggg
ggtgcgggee tcttegetat tacgccaget ggcgaaaggg ggatgtgetg
aagttgggta acgccagggt ttteccagte acgacgttgt aaaacgacgg
gtaatacgac tcactatagg gcgaattggg taccgggcce ccectegagg
cgataagett gatatcgaat tectgeagece cgggggatcece actagtttet
tatctttatt ttcattacat ctgtgtgttg gttttttgtg tggeggccge
gagctatcga attcaagctt gtcgactcega agatcctaga ctagtggatc
caggaattcg ccctttagat atcatcgatg teteggeggt ggtggegegt
ggttttatag ggcgecgeeyg cggcecgeteg agccataaaa ggcaacttte
acgctgattyg geccegegee gotcactcac cggettegee gcacagtgca
acccectete cectectttt gegaaaaaaa aaaagagega gagcgagatt
aggagggaga gttttggegt tggecgectt ggggtgetgg gegtcegacga
cgaattcgat atcaagctta tcgatacegt cgacctegag ggggggecceg
<210> SEQ ID NO 5

<211> LENGTH: 1757

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic toll-like receptor 3
<400> SEQUENCE: 5

cgggeccece ctegaggteg acggtatcga taagettgat atcgaatteg
tegtegacge ccagcacccee aaggcggeca acgccaaaac tcetcectect
aatctegete tegetetttt tttttttege aaaaggaggg gagagggggt
tgcactgtge ggcgaageeg gtgagtgage ggegegggge caatcagegt

gaaagttgce ttttatgget cgagceggeeg cggceggegece ctataaaacc

(TLR-3) agonist

46

(TLR-3) agonist

cccttagata

cctettecte

aaaaaaatgc

gegeegttece

cagcggegey

cagcccgggyg

ctgcagaatt

aagggcgatce

caaggcgatt

ccagtgaatt

tcgacggtat

agaaataaaa

caccgeggty

ccecegggety

cgegecgety

ggaacggcgc

gcattttttt

daggaagagg

tatctaaggyg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1190

(TLR-3) agonist

cccttagata

cctettecte

aaaaaaatgc

gegeegttece

cagcggegey

60

120

180

240

300
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acgcgecace accgecgaga catcgatgat atctaaaggg cgaattcctyg cageccgggg 360
gatccactag tctagatgca tgctcgageg gecgcecagtyg tgatggatat ctgcagaatt 420
cgecctteag ctgeggatce attcgecatt caggetgege aactgttggyg aagggcegatce 480
ggtgcegggee tcettegetat tacgecaget ggcgaaaggyg ggatgtgetg caaggcgatt 540
aagttgggta acgccagggt tttcccagte acgacgttgt aaaacgacgg ccagtgaatt 600
gtaatacgac tcactatagg gcgaattggg taccgggccce cecectegagg tcgacggtat 660
cgataagctt gatatcgaat tcctgcagece cgggggatece actagtttet agaaataaaa 720
tatctttatt ttcattacat ctgtgtgttg gttttttgtg tggcggccge caccgceggtg 780
gagctatcga attcaagcett gtcgactcga agatcgtaca caggaagtga caattttege 840
geggttttag geggatgttyg tagtaaattt gggcgtaacce gagtaagatt tggcecatttt 900
cgcgggaaaa ctgaataaga ggaagtgaaa tctgaataat tttgtgttac tcatagegeg 960

taatactggt accgggcccecc ccctcgaggt cgacggtatc gataagcttg atatcgaatt 1020

cgececttaga tatcgtegac geccageace ccaaggegge caacgcecaaa actctcccte 1080

ctecctettee tcaatctege tetecgetett ttttttttte gcaaaaggag gggagagggyg 1140

gtaaaaaaat gctgcactgt geggcgaage cggtgagtga geggegeggyg gccaatcage 1200

gtgcgcegtt ccgaaagttg ccttttatgg ctcgagecgge cgcggceggceg ccctataaaa 1260

cccageggeg cgacgegeca ccaccgecga gacatcgatg atatctaaag ggcgaattece 1320

tgcagccecgg gggatccact agtctagaac tagtggatcce cccgggctgce aggaattcga 1380

tatcaagctt atcgataccg tcgacctcga gggggggcecce ggtacccaat tegccctata 1440

gtgagtcgta ttacaattca ctggccgtcg ttttacaacg tcegtgactgg gaaaaccctyg 1500

gcgttaccca acttaatcge cttgcagcac atcccecttt cgccagetgg cgtaatageg 1560

aagaggccceg caccgatege cctteccaac agttgegeag cetgaatgge gaatggatcce 1620

gcagctgaag ggcgaattct gcagatatcc atcacactgg cggccgctcecg agcatgcatce 1680

tagaaataaa atatctttat tttcattaca tctgtgtgtt ggttttttgt gtggcggecg 1740

ccaccgeggt ggagcta 1757

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 6

LENGTH: 10153

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: synthetic chimeric adenoviral vector encoding
influenza hemagglutinin (HA) and TLR-3 agonist luc in same
orientation

SEQUENCE: 6

taacatcatc aataatatac cttattttgg attgaagcca atatgataat gagggggtgg 60

agtttgtgac gtggcgcggg gcgtgggaac ggggcgggtg acgtagtagt gtggcggaag 120

tgtgatgttg caagtgtggce ggaacacatg taagecgacgg atgtggcaaa agtgacgttt 180
ttggtgtgeg ccggtgtaca caggaagtga caattttege geggttttag geggatgttg 240
tagtaaattt gggcgtaacc gagtaagatt tggccatttt cgcgggaaaa ctgaataaga 300
ggaagtgaaa tctgaataat tttgtgttac tcatagcegeg taatactget agagatctgg 360
cgaaaggggy atgtgetgea aggcgattaa gttgggtaac gecagggttt tcccagtcac 420

gacgttgtaa aacgacggcc agtgaattgt aatacgactc actatagggce gaattgggta 480
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ctggecacag

attggctcat

taatcaatta

acggtaaatg

acgtatgtte

ttacggtaaa

attgacgtca

gactttecta

ttttggcagt

caccccattyg

tgtcgtaaca

tatataagca

tttgacctece

tggtggtgag

tagaaactgg

tctgectatt

gaggtcgacg

ctagtgaaga

gatactatca

cacaacggca

gtegetggtt

tcttacattg

gattacgagg

atacccaagt

tatctggget

tacccaacca

ggtatccatce

tacatcagta

agcaaagtaa

gatgcgataa

gtgaaaaagg

aagtgccaga

ttgaccattg

ctaagaaata

gecggattcea

agcaacgaac

ggagttacaa

gggagggagt

ggcttectty

accctggatt

agcttggece

gtccaacatt

cggggteatt

gecegectygyg

ccatagtaac

ctgcccactt

atgacggtaa

cttggcagta

acatcaatgg

acgtcaatgg

actcecgeccee

gagctegttt

atagaagaca

geccetgggcea

gcatgtggag

ggtctatttt

gtatcgatge

gcgatcaaat

tggagaaaaa

aactttgcga

ggCththg

tggagaaggc

aactgaaaca

ctagttggag

ctccatcectt

tcaaaaagtc

acccgaacga

ttggcacgag

atgggcaatc

atttcgagtce

gggactctge

caccaatggg

gggagtgccc

gecegeagag

tecgagggagg

aggggtccgg

acaaggttaa

ttaacaatct

acgtgtggac

tccacgatag

attgcatacg

accgccatgt

agttcatage

ctgaccgece

gccaataggg

ggcagtacat

atggceegec

catctacgta

gecgtggatag

gagtttgttt

attgacgcaa

agtgaaccgt

ccgggaccga

ggttggtatc

acagagaaga

cccaccectta

caccatggag

ttgtatcgge

cgtaacagtt

cctggatgga

gaaccctatg

taaccctacce

cctgttgtet

tgatcacgaa

ctttagaaat

ttataacaat

cgcegetgaa

tactctgaac

tggcaggatg

caatggcaat

aattatgaag

agccattaat

aaagtacgtg

agaatcgegyg

ctggcagggt

ctatgcagca

tagtattata

ggaacgccgg

ttataatgca

caacgtgaag

ttgtatccat

tgacattgat

ccatatatgg

aacgaccccce

actttccatt

caagtgtatc

tggcattatg

ttagtcatcg

cggtttgact

tggcaccaaa

atgggcggta

cagatcgect

tccagectga

aaggttacaa

ctettgggtt

ggctgctggt

aaaatcgtcc

taccatgcca

actcatgece

gtgaagccce

tgtgatgagt

aatgacctct

agaattaacc

gectectceag

gtggtetggt

accaatcagg

cagactaggc

cagcgattag

gagtttttet

ttcatecgece

tccgaattag

agctcaatge

aagtccaacc

aggaagaaac

atggtcgatg

gataaggaga

gataaaatga

atcgaaaatc

gagectgetty

aacctttacg

atcataatat gtacatttat

tattgactag ttattaatag

agttccgegt tacataactt

geccattgac gtcaataatg

gacgtcaatg ggtggagtat

atatgccaag tacgcccect

cccagtacat gaccttatgg

ctattaccat ggtgatgegyg

cacggggatt tccaagtcte

atcaacggga ctttccaaaa

ggcgtgtacg gtgggaggte

ggagacgcca tccacgetgt

ctctagecta gctctgaagt

gacaggttta aggagaccaa

tctgatagge actgactcte

ctgagectag gagatctcete

tgttgctege tattgtgtet

ataactcaac agagcaggtce

aagacatctt ggaaaagacc

tgatcctecyg ggactgttca

ttatcaacgt gcctgaatgyg

gctatectgg gtcatttaac

actttgaaaa gatacagatt

gegttagete agegtgtece

taatcaaaaa gaacagtacc

aggacctget cgtgttgtgyg

tgtatcagaa ccccactaca

tgccaaagat tgcaacacgg

ggacaatctt aaaacccaac

ctgaatacgce ctataagatc

agtatggcaa ttgcaacacyg

ccttccataa tattcatcca

gectggtect cgcaacceggt

gtggcetgtt tggegegatt

gttggtacgg ataccaccat

gcactcagaa agctattgac

acacgcaatt cgaggccgtt

tgaataagaa aatggaagac

tactcatgga gaacgagagg

acaaggtgag acttcagctce

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880
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cgagacaacg ccaaggagct ggggaatgga tgcttcgagt tttaccacaa atgtgacaat 2940
gagtgcatgg aaagtatacg caacgggacc tacaattacc ctcagtatag cgaagaggct 3000
cggctcaaac gcgaagagat aagcggggtg aaattggaat caatcggaac atatcaaatc 3060
ctgtccatct attccaccgt cgectcetteg ctggcceccteg ctatcatgat ggctggtetg 3120
tcectatgga tgtgttccaa tggaagectt cagtgccegta tttgtatatg agcggccgcece 3180
ctattctata gtgtcaccta aatgctagag ctcgctgatc agcctcgact gtgecttcta 3240
gttgccagec atctgttgtt tgcccctece cecgtgectte cttgaccectg gaaggtgceca 3300
ctcccactgt cctttcecctaa taaaatgagg aaattgcatc gecattgtctg agtaggtgtce 3360
attctattct ggggggtggyg gtggggcagg acagcaaggg ggaggattgg gaagacaata 3420
gcaggcatge tggggatgcg gtgggctcta tggcttctga ggcggaaaga accaaccacce 3480
gcggtggegyg ccgccacaca aaaaaccaac acacagatgt aatgaaaata aagatatttt 3540
atttctagag aaacgatatg ggctgaatac ggatccgtat tcagcccata tegtttectg 3600
caggaattcg ccctttagat atcatcgatg tcteggeggt ggtggcgegt cgcgecgetg 3660
ggttttatag ggcgccgceccg cggccgcteg agccataaaa ggcaactttce ggaacggcegce 3720
acgctgattg gecccecgcecgece gcectcactcac cggcttegece gcacagtgca gcattttttt 3780
acccectete ccctectttt gcgaaaaaaa aaaagagcga gagcgagatt gaggaagagg 3840
aggagggaga gttttggcgt tggccgectt ggggtgctgg gegtcgacga tatctaaggg 3900
cgaattcgat atcaagctag cttgtcgact cgaagatctg ggcgtggtta agggtgggaa 3960
agaatatata aggtgggggt cttatgtagt tttgtatctg ttttgcagca gccgcecgecg 4020
ccatgagcac caactcgttt gatggaagca ttgtgagctc atatttgaca acgcgcatgce 4080
ccecatggge cggggtgegt cagaatgtga tgggctcecag cattgatggt cgccccgtcece 4140
tgccecgcaaa ctctactacce ttgacctacg agaccgtgtce tggaacgccg ttggagactg 4200
cagcctecge cgccgctteca gecgetgcag ccaccgeccg cgggattgtg actgactttg 4260
ctttecctgag ceccgecttgca agcagtgcag ctteccgtte atccgeccge gatgacaagt 4320
tgacggctct tttggcacaa ttggattctt tgacccggga acttaatgte gtttctcagce 4380
agctgttgga tctgcgccag caggtttctg ccctgaagge ttcecteccceet cccaatgegg 4440
tttaaaacat aaataaaaaa ccagactctg tttggatttg gatcaagcaa gtgtcttgcet 4500
gtctttattt aggggttttg cgcgcgeggt aggcccggga ccagcecggtcet cggtcegttga 4560
gggtecctgtyg tattttttcece aggacgtggt aaaggtgact ctggatgttc agatacatgg 4620
gcataagcece gtectetgggg tggaggtage accactgcag agcttcatgce tgcggggtgg 4680
tgttgtagat gatccagtcg tagcaggagc gctgggcegtg gtgcctaaaa atgtctttca 4740
gtagcaagct gattgccagg ggcaggccct tggtgtaagt gtttacaaag cggttaagcet 4800
gggatgggtyg catacgtggg gatatgagat gcatcttgga ctgtattttt aggttggcta 4860
tgttcccage catatcccte cggggattca tgttgtgcag aaccaccagce acagtgtatce 4920
cggtgcactt gggaaatttg tcatgtagct tagaaggaaa tgcgtggaag aacttggaga 4980
cgecccttgtg acctceccaaga ttttceccatge attegtecat aatgatggca atgggcccac 5040
gggcggcgge ctgggcgaag atatttetgg gatcactaac gtcatagttg tgttccagga 5100
tgagatcgtc ataggccatt tttacaaagc gcgggcggag ggtgccagac tgcggtataa 5160
tggttccatce cggcccaggg gegtagttac cctcacagat ttgcatttcece cacgcetttga 5220
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58

gttcagatgg

gggagatcag

geccegtaaat

catccetgag

ccaaatcege

ttttcaacgyg

ccaggeggte

gtttcgcggg

cagggtcatg

ggggtgcget

gaagcgctge

gtccageccee

c¢gaggggeag

ggagtaggca

ctectggeegt

tetggtttec

tacagacttg

aatgcaaggt

agtcatgete

tttttctecte

catttaaaca

gactacggcee

cgacagctee

attcatcggt

gtagagacaa

cataaacacc

catacagcge

ttaaaaaaac

agtgcagagc

cacccagaaa

cctcaaateg

attcccaaca

cceegegeca

ggtatattat

acagatgegt

cgctgegete

ggttatccac

aggccaggaa

acgagcatca

gataccaggce

ggggatcatg

ctgggaagaa

cacacctatt

caggggggec

cagaaggcge

tttgagaccyg

ccacagceteg

ttggggcgge

tctttecacy

CnggCthg

cggtettege

tcegeggegt

tgcagacttt

tcegegeage

tcggggtcaa

atgagceggt

agagggagtt

getgctcaaa

atgcagataa

aaacatgtct

ttagaagcct

atgccggegt

tcggtcatgt

cagtgctaaa

cattacagcc

tgaaaaaccc

ttcacagegyg

accactcgac

gagtatatat

accgcacgeg

tcacttecegt

catacaagtt

cgtcacaaac

tgatgatgtt

aaggagaaaa

ggtcgttcgg

agaatcaggg

ccgtaaaaag

caaaaatcga

gtttceccect

tctacctgeg

agcaggttcc

accgggtgea

acttcgttaa

tegecgecaca

tcegeegtag

gtcacctget

tttegetgta

ggcgcagggt

cgctggecag

cctgegegte

ggcecttgge

tgagggcgta

aggccecgea

aaaccaggtt

gtccacgete

taaacgaatt

aaatcaggca

aggcaggtaa

gegggtttet

gtcttacaac

gaccgtaaaa

ccggagteat

aagcgaccga

cccataggag

tcctgectag

cagcctaaca

acggcaccag

aggactaaaa

aacctacgec

tttcccacgt

actccgeect

tccaccceect

aattaacatg

taccgcatca

ctgcggcgag

gataacgcag

geegegttge

cgctcaagte

ggaagctcce

gggcgatgaa

tgagcagcetyg

actggtagtt

gecatgtcect

gcgatagcag

gecatgetttt

ctacggcatce

cggcagtagt

cctegteage

ggtgcgcttg

ggccaggtag

gegeagetty

gagcttgggc

gacggtcteg

tcceccatge

ggtgacgaaa

caatagcttyg

aagcctegeg

getecggaac

gcataaacac

aggaaaaaca

aaactggtca

aatgtaagac

aatagccegyg

gtataacaaa

gcaaaatagce

gtcagcctta

ctcaatcagt

aatgacgtaa

cagaaacgaa

tacgtaactt

aaaacctacg

cattatcata

catggatcca

ggcgetette

cggtatcage

gaaagaacat

tggegttttt

agaggtggcg

tegtgegete

gaaaacggtt tccggggtag

cgacttaccyg cagcceggtygg

aagagagctyg cagctgeegt

gactcgcatg ttttccectga

ttcttgcaag gaagcaaagt

gagegtttga ccaagcagtt

tcgatccage atatctecte

cggtgetegt ccagacggge

gtagtetggg tcacggtgaa

aggctggtee tgctggtget

catttgacca tggtgtcata

ceccttggagyg aggcegecgcea

gcgagaaata ccgattcegg

cattccacga gccaggtgag

tttttgatge gtttcttacce

aggctgteceg tgtcccegta

ttgcatggge ggcgatataa

caaaaaagaa agcacatcgt

caccacagaa aaagacacca

aaaataaaat aacaaaaaaa

acccttataa gcataagacg

ccgtgattaa aaagcaccac

tcggtaaaca catcaggttyg

gggaatacat acccgcaggce

attaatagga gagaaaaaca

accctecege tccagaacaa

ccagtaaaaa agaaaaccta

cacagtgtaa aaaagggcca

cggttaaagt ccacaaaaaa

agccaaaaaa cccacaactt

cccattttaa gaaaactaca

tcaccegece cgtteccacy

ttggcttcaa tccaaaataa

tatgcggtgt gaaataccge

cgcttecteyg ctcactgact

tcactcaaag gcggtaatac

gtgagcaaaa ggccagcaaa

ccataggete cgecccectyg

aaacccgaca ggactataaa

tcectgttecyg accctgecge

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620
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ttaccggata cctgtccgece tttcecteectt cgggaagegt ggcgectttet catagctcac 7680
gctgtaggta tcectcagttcg gtgtaggtceg ttcecgctccaa getgggectgt gtgcacgaac 7740
ccecegtteca geccgacege tgcgecttat ccggtaacta tegtecttgag tecaaccegg 7800
taagacacga cttatcgcca ctggcagcag ccactggtaa caggattagce agagcgaggt 7860
atgtaggcgg tgctacagag ttcttgaagt ggtggcctaa ctacggctac actagaagga 7920
cagtatttgg tatctgcgct ctgctgaagce cagttacctt cggaaaaaga gttggtagcet 7980
cttgatccgg caaacaaacc accgctggta gcggtggttt ttttgtttge aagcagcaga 8040
ttacgcgcag aaaaaaagga tctcaagaag atcctttgat cttttctacg gggtctgacg 8100
ctcagtggaa cgaaaactca cgttaaggga ttttggtcat gagattatca aaaaggatct 8160
tcacctagat ccttttaaat taaaaatgaa gttttaaatc aatctaaagt atatatgagt 8220
aaacttggtc tgacagttac caatgcttaa tcagtgaggc acctatctca gcgatctgtce 8280
tatttcgttc atccatagtt gectgactce ccgtegtgta gataactacg atacgggagg 8340
gcttaccate tggccccagt gctgcaatga taccgcgaga cccacgctca ccggctecag 8400
atttatcagc aataaaccag ccagccggaa gggccgagceg cagaagtggt cctgcaactt 8460
tatccgecte catccagtet attaattgtt gccgggaage tagagtaagt agttcgccag 8520
ttaatagttt gcgcaacgtt gttgccattg ctgcagccat gagattatca aaaaggatct 8580
tcacctagat ccttttcacg tagaaagcca gtccgcagaa acggtgctga ccccggatga 8640
atgtcagcta ctgggctatc tggacaaggg aaaacgcaag cgcaaagaga aagcaggtag 8700
cttgcagtgg gcttacatgg cgatagctag actgggceggt tttatggaca gcaagcgaac 8760
cggaattgcce agctggggceg ccctcetggta aggttgggaa geccctgcaaa gtaaactgga 8820
tggctttete geccgeccaagg atctgatgge gcaggggatc aagctctgat caagagacag 8880
gatgaggatc gtttcgcatg attgaacaag atggattgca cgcaggttct ccggccgett 8940
gggtggagag gctattcggce tatgactggg cacaacagac aatcggctgc tctgatgecg 9000
ccgtgtteeg getgtcageg caggggcgcee cggttcetttt tgtcaagacce gacctgtecg 9060
gtgccctgaa tgaactgcaa gacgaggcag cgcggctate gtggetggec acgacgggeyg 9120
ttecttgege agcectgtgete gacgttgtca ctgaagecggg aagggactgg ctgctattgg 9180
gcgaagtgcec ggggcaggat ctecctgtcat ctcaccttge tectgceccgag aaagtatceca 9240
tcatggctga tgcaatgcgg cggctgcata cgcttgatcce ggctacctge ccattcgacce 9300
accaagcgaa acatcgcatc gagcgagcac gtactcggat ggaagccggt cttgtcgatce 9360
aggatgatct ggacgaagag catcaggggce tegegccage cgaactgtte gccaggctca 9420
aggcgagcat gcccgacggce gaggatctceg tcecgtgaccca tggcgatgece tgcttgccga 9480
atatcatggt ggaaaatggc cgcttttctg gattcatcga ctgtggccgg ctgggtgtgg 9540
cggaccgcta tcaggacata gegttggcta cccgtgatat tgctgaagag cttggceggeg 9600
aatgggctga ccgcttcecte gtgctttacg gtatcgecge tecccgatteg cagcgcatceg 9660
ccttectateg cecttettgac gagttcettcet gaattttgtt aaaatttttg ttaaatcagce 9720
tcatttttta accaataggc cgaaatcggc aacatccctt ataaatcaaa agaatagacc 9780
gcgatagggt tgagtgttgt tccagtttgg aacaagagtc cactattaaa gaacgtggac 9840
tccaacgtca aagggcgaaa aaccgtctat cagggcgatyg gceccactacyg tgaaccatca 9900
cccaaatcaa gttttttgeg gtcgaggtge cgtaaagcectc taaatcggaa ccctaaaggg 9960
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agcccccgat

aaagcgaaag

accacacccg

attaattctt

ttagagcttyg acggggaaag ccggcgaacg tggcgagaaa ggaagggaag

gagegggege tagggegcetyg gcaagtgtag cggtcacget gegegtaacc

cgegettaat gegecgetac agggegegte cattcegecat tcaggatcga

aat

<210> SEQ ID NO 7
<211> LENGTH: 10153

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:
influenza hemagglutinin
orientation

<400> SEQUENCE: 7

taacatcatc

agtttgtgac

tgtgatgttyg

ttggtgtgcg

tagtaaattt

ggaagtgaaa

c¢gaaaggggy

gacgttgtaa

ctggecacag

attggctcat

taatcaatta

acggtaaatg

acgtatgtte

ttacggtaaa

attgacgtca

gactttecta

ttttggcagt

caccccattyg

tgtcgtaaca

tatataagca

tttgacctece

tggtggtgag

tagaaactgg

tctgectatt

gaggtcgacg

ctagtgaaga

gatactatca

cacaacggca

gtegetggtt

tcttacattg

aataatatac

gtggegcggy

caagtgtgge

ccggtgtaca

gggegtaace

tctgaataat

atgtgetgea

aacgacggec

agcttggece

gtccaacatt

cggggteatt

gecegectygyg

ccatagtaac

ctgcccactt

atgacggtaa

cttggcagta

acatcaatgg

acgtcaatgg

actcecgeccee

gagctegttt

atagaagaca

geccetgggcea

gcatgtggag

ggtctatttt

gtatcgatge

gcgatcaaat

tggagaaaaa

aactttgcga

ggCththg

tggagaaggc

(DS2b-for)

cttattttgg

gcgtgggaac

ggaacacatg

caggaagtga

gagtaagatt

tttgtgttac

aggcgattaa

agtgaattgt

attgcatacg

accgccatgt

agttcatage

ctgaccgece

gccaataggg

ggcagtacat

atggceegec

catctacgta

gecgtggatag

gagtttgttt

attgacgcaa

agtgaaccgt

ccgggaccga

ggttggtatc

acagagaaga

cccaccectta

caccatggag

ttgtatcgge

cgtaacagtt

cctggatgga

gaaccctatg

taaccctacce

(HA)

attgaagcca

ggggcgggty

taagcgacgg

caattttege

tggccatttt

tcatagcgeyg

gttgggtaac

aatacgactc

ttgtatccat

tgacattgat

ccatatatgg

aacgaccccce

actttccatt

caagtgtatc

tggcattatg

ttagtcatcg

cggtttgact

tggcaccaaa

atgggcggta

cagatcgect

tccagectga

aaggttacaa

ctettgggtt

ggctgctggt

aaaatcgtcc

taccatgcca

actcatgece

gtgaagccce

tgtgatgagt

aatgacctct

atatgataat

acgtagtagt

atgtggcaaa

geggttttag

cgcgggaaaa

taatactgct

gecagggttt

actatagggce

atcataatat

tattgactag

agttcecgegt

geccattgac

gacgtcaatg

atatgccaag

cccagtacat

ctattaccat

cacggggatt

atcaacggga

ggcgtgtacg

ggagacgcca

ctctagecta

gacaggttta

tctgatagge

ctgagectag

tgttgctege

ataactcaac

aagacatctt

tgatccteeyg

ttatcaacgt

gctatectgg

gagggggtgyg

gtggcggaag

agtgacgttt

geggatgttg

ctgaataaga

agagatctgg

tcccagteac

gaattgggta

gtacatttat

ttattaatag

tacataactt

gtcaataatg

ggtggagtat

tacgcecect

gaccttatgg

ggtgatgegg

tccaagtete

ctttccaaaa

gtgggaggtce

tccacgetgt

getetgaagt

aggagaccaa

actgactcte

gagatctete

tattgtgtet

agagcaggtce

ggaaaagacc

ggactgttca

gectgaatgg

gtcatttaac

10020

10080

10140

10153

synthetic chimeric adenoviral vector encoding
and TLR-3 agonist luc in opposite

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800
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gattacgagg aactgaaaca cctgttgtct agaattaacc actttgaaaa gatacagatt 1860
atacccaagt ctagttggag tgatcacgaa gcctcecctcag gegttagcte agegtgtecce 1920
tatctgggct ctccatccectt ctttagaaat gtggtctggt taatcaaaaa gaacagtacc 1980
tacccaacca tcaaaaagtc ttataacaat accaatcagg aggacctgct cgtgttgtgg 2040
ggtatccate acccgaacga cgccgetgaa cagactagge tgtatcagaa ccccactaca 2100
tacatcagta ttggcacgag tactctgaac cagcgattag tgccaaagat tgcaacacgg 2160
agcaaagtaa atgggcaatc tggcaggatg gagtttttct ggacaatctt aaaacccaac 2220
gatgcgataa atttcgagtc caatggcaat ttcatcgccc ctgaatacgc ctataagatc 2280
gtgaaaaagg gggactctgc aattatgaag tccgaattag agtatggcaa ttgcaacacyg 2340
aagtgccaga caccaatggg agccattaat agctcaatgc ccttccataa tattcatcca 2400
ttgaccattg gggagtgccc aaagtacgtg aagtccaacc gecctggtcect cgcaaccggt 2460
ctaagaaata gcccgcagag agaatcgcgg aggaagaaac gtggcctgtt tggecgcgatt 2520
gccggatteca tcecgagggagg ctggcagggt atggtcgatg gttggtacgg ataccaccat 2580
agcaacgaac aggggtccgg ctatgcagca gataaggaga gcactcagaa agctattgac 2640
ggagttacaa acaaggttaa tagtattata gataaaatga acacgcaatt cgaggccgtt 2700
gggagggagt ttaacaatct ggaacgccgg atcgaaaatc tgaataagaa aatggaagac 2760
ggcttceccttyg acgtgtggac ttataatgca gagctgcttg tactcatgga gaacgagagg 2820
accctggatt tccacgatag caacgtgaag aacctttacg acaaggtgag acttcagctce 2880
cgagacaacg ccaaggagct ggggaatgga tgcttcgagt tttaccacaa atgtgacaat 2940
gagtgcatgg aaagtatacg caacgggacc tacaattacc ctcagtatag cgaagaggct 3000
cggctcaaac gcgaagagat aagcggggtg aaattggaat caatcggaac atatcaaatc 3060
ctgtccatct attccaccgt cgectcetteg ctggcceccteg ctatcatgat ggctggtetg 3120
tcectatgga tgtgttccaa tggaagectt cagtgccegta tttgtatatg agcggccgcece 3180
ctattctata gtgtcaccta aatgctagag ctcgctgatc agcctcgact gtgecttcta 3240
gttgccagec atctgttgtt tgcccctece cecgtgectte cttgaccectg gaaggtgceca 3300
ctcccactgt cctttcecctaa taaaatgagg aaattgcatc gecattgtctg agtaggtgtce 3360
attctattct ggggggtggyg gtggggcagg acagcaaggg ggaggattgg gaagacaata 3420
gcaggcatge tggggatgcg gtgggctcta tggcttctga ggcggaaaga accaaccacce 3480
gcggtggegyg ccgccacaca aaaaaccaac acacagatgt aatgaaaata aagatatttt 3540
atttctagag aaacgatatg ggctgaatac ggatccgtat tcagcccata tegtttectg 3600
caggaattcg ccctttagat atcatcgatg tcteggeggt ggtggcgegt cgcgecgetg 3660
ggttttatag ggcgccgceccg cggccgcteg agccataaaa ggcaactttce ggaacggcegce 3720
acgctgattg gecccecgcecgece gcectcactcac cggcttegece gcacagtgca gcattttttt 3780
acccectete ccctectttt gcgaaaaaaa aaaagagcga gagcgagatt gaggaagagg 3840
aggagggaga gttttggcgt tggccgectt ggggtgctgg gegtcgacga tatctaaggg 3900
cgaattcgat atcaagctag cttgtcgact cgaagatctg ggcgtggtta agggtgggaa 3960
agaatatata aggtgggggt cttatgtagt tttgtatctg ttttgcagca gccgcecgecg 4020
ccatgagcac caactcgttt gatggaagca ttgtgagctc atatttgaca acgcgcatgce 4080
ccecatggge cggggtgegt cagaatgtga tgggctcecag cattgatggt cgccccgtcece 4140
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tgccecgcaaa ctctactacce ttgacctacg agaccgtgtce tggaacgccg ttggagactg 4200
cagcctecge cgccgctteca gecgetgcag ccaccgeccg cgggattgtg actgactttg 4260
ctttecctgag ceccgecttgca agcagtgcag ctteccgtte atccgeccge gatgacaagt 4320
tgacggctct tttggcacaa ttggattctt tgacccggga acttaatgte gtttctcagce 4380
agctgttgga tctgcgccag caggtttctg ccctgaagge ttcecteccceet cccaatgegg 4440
tttaaaacat aaataaaaaa ccagactctg tttggatttg gatcaagcaa gtgtcttgcet 4500
gtctttattt aggggttttg cgcgcgeggt aggcccggga ccagcecggtcet cggtcegttga 4560
gggtecctgtyg tattttttcece aggacgtggt aaaggtgact ctggatgttc agatacatgg 4620
gcataagcece gtectetgggg tggaggtage accactgcag agcttcatgce tgcggggtgg 4680
tgttgtagat gatccagtcg tagcaggagc gctgggcegtg gtgcctaaaa atgtctttca 4740
gtagcaagct gattgccagg ggcaggccct tggtgtaagt gtttacaaag cggttaagcet 4800
gggatgggtyg catacgtggg gatatgagat gcatcttgga ctgtattttt aggttggcta 4860
tgttcccage catatcccte cggggattca tgttgtgcag aaccaccagce acagtgtatce 4920
cggtgcactt gggaaatttg tcatgtagct tagaaggaaa tgcgtggaag aacttggaga 4980
cgecccttgtg acctceccaaga ttttceccatge attegtecat aatgatggca atgggcccac 5040
gggcggcgge ctgggcgaag atatttetgg gatcactaac gtcatagttg tgttccagga 5100
tgagatcgtc ataggccatt tttacaaagc gcgggcggag ggtgccagac tgcggtataa 5160
tggttccatce cggcccaggg gegtagttac cctcacagat ttgcatttcece cacgcetttga 5220
gttcagatgg ggggatcatg tctacctgcg gggcgatgaa gaaaacggtt tccggggtag 5280
gggagatcag ctgggaagaa agcaggttcc tgagcagctg cgacttaccg cageccggtgg 5340
gccegtaaat cacacctatt accgggtgca actggtagtt aagagagcectg cagcectgecgt 5400
catccectgag caggggggcec acttcecgttaa gcatgtcect gactcgcatg ttttecectga 5460
ccaaatccege cagaaggcgce tcgccgecca gegatagcag ttettgcaag gaagcaaagt 5520
ttttcaacgg tttgagaccyg tccgccgtag gcatgctttt gagcgtttga ccaagcagtt 5580
ccaggcggtce ccacagctceg gtcacctgct ctacggcatc tcgatccage atatctecte 5640
gtttegeggg ttggggcgge tttegectgta cggcagtagt cggtgctegt ccagacgggce 5700
cagggtcatg tctttccacg ggcgcagggt cctegtcage gtagtctggg tcacggtgaa 5760
ggggtgcgcet ccgggectgceg cgcetggecag ggtgcgcecttyg aggctggtcece tgctggtget 5820
gaagcgctge cggtcttcecge cctgcgegte ggccaggtag catttgacca tggtgtcata 5880
gtecagecee teegeggegt ggcecttgge gegcagettyg cecttggagg aggegcecgea 5940
cgaggggcag tgcagacttt tgagggcgta gagcttgggce gcgagaaata ccgattcecgg 6000
ggagtaggca tccgegcecge aggecccgca gacggteteg cattccacga gecaggtgag 6060
ctctggecgt tcggggtcaa aaaccaggtt tcccecccatge tttttgatge gtttettace 6120
tctggtttee atgagccggt gtccacgcte ggtgacgaaa aggctgtccg tgtccccgta 6180
tacagacttg agagggagtt taaacgaatt caatagcttg ttgcatgggc ggcgatataa 6240
aatgcaaggt gctgctcaaa aaatcaggca aagcectcegeyg caaaaaagaa agcacatcgt 6300
agtcatgcte atgcagataa aggcaggtaa gctccggaac caccacagaa aaagacacca 6360
tttttectete aaacatgtcet gegggtttcect gcataaacac aaaataaaat aacaaaaaaa 6420
catttaaaca ttagaagcct gtcttacaac aggaaaaaca acccttataa gcataagacg 6480
gactacggee atgeccggegt gaccgtaaaa aaactggtca ccgtgattaa aaagcaccac 6540
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cgacagctcce tcggtcatgt ccggagtcat aatgtaagac tcggtaaaca catcaggttg 6600
attcatcggt cagtgctaaa aagcgaccga aatagccegyg gggaatacat acccgcagge 6660
gtagagacaa cattacagcc cccataggag gtataacaaa attaatagga gagaaaaaca 6720
cataaacacc tgaaaaaccc tcctgectag gcaaaatage accctcccege tccagaacaa 6780
catacagcge ttcacagcegg cagcctaaca gtcagcctta ccagtaaaaa agaaaaccta 6840
ttaaaaaaac accactcgac acggcaccag ctcaatcagt cacagtgtaa aaaagggcca 6900
agtgcagagc gagtatatat aggactaaaa aatgacgtaa cggttaaagt ccacaaaaaa 6960
cacccagaaa accgcacgcg aacctacgcec cagaaacgaa agccaaaaaa cccacaactt 7020
cctcaaatcg tcacttcegt tttcecccacgt tacgtaactt cccattttaa gaaaactaca 7080
attcccaaca catacaagtt actccgeccct aaaacctacg tcacccgcece cgtteccacg 7140
ccecgegeca cgtcacaaac tccaccceccect cattatcata ttggcttcaa tccaaaataa 7200
ggtatattat tgatgatgtt aattaacatg catggatcca tatgcggtgt gaaataccgce 7260
acagatgcgt aaggagaaaa taccgcatca ggcgctcectte cgcttecteg ctcactgact 7320
cgctgegete ggtcegttegyg ctgcggcgag cggtatcage tcactcaaag gceggtaatac 7380
ggttatccac agaatcaggg gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa 7440
aggccaggaa ccgtaaaaag gecgcegttge tggegttttt ccataggcte cgccccectg 7500
acgagcatca caaaaatcga cgctcaagtc agaggtggeg aaacccgaca ggactataaa 7560
gataccaggc gtttccceccecct ggaagctceccce tegtgegcte tectgttecg accctgecge 7620
ttaccggata cctgtccgece tttcecteectt cgggaagegt ggcgectttet catagctcac 7680
gctgtaggta tcectcagttcg gtgtaggtceg ttcecgctccaa getgggectgt gtgcacgaac 7740
ccecegtteca geccgacege tgcgecttat ccggtaacta tegtecttgag tecaaccegg 7800
taagacacga cttatcgcca ctggcagcag ccactggtaa caggattagce agagcgaggt 7860
atgtaggcgg tgctacagag ttcttgaagt ggtggcctaa ctacggctac actagaagga 7920
cagtatttgg tatctgcgct ctgctgaagce cagttacctt cggaaaaaga gttggtagcet 7980
cttgatccgg caaacaaacc accgctggta gcggtggttt ttttgtttge aagcagcaga 8040
ttacgcgcag aaaaaaagga tctcaagaag atcctttgat cttttctacg gggtctgacg 8100
ctcagtggaa cgaaaactca cgttaaggga ttttggtcat gagattatca aaaaggatct 8160
tcacctagat ccttttaaat taaaaatgaa gttttaaatc aatctaaagt atatatgagt 8220
aaacttggtc tgacagttac caatgcttaa tcagtgaggc acctatctca gcgatctgtce 8280
tatttcgttc atccatagtt gectgactce ccgtegtgta gataactacg atacgggagg 8340
gcttaccate tggccccagt gctgcaatga taccgcgaga cccacgctca ccggctecag 8400
atttatcagc aataaaccag ccagccggaa gggccgagceg cagaagtggt cctgcaactt 8460
tatccgecte catccagtet attaattgtt gccgggaage tagagtaagt agttcgccag 8520
ttaatagttt gcgcaacgtt gttgccattg ctgcagccat gagattatca aaaaggatct 8580
tcacctagat ccttttcacg tagaaagcca gtccgcagaa acggtgctga ccccggatga 8640
atgtcagcta ctgggctatc tggacaaggg aaaacgcaag cgcaaagaga aagcaggtag 8700
cttgcagtgg gcttacatgg cgatagctag actgggceggt tttatggaca gcaagcgaac 8760
cggaattgcce agctggggceg ccctcetggta aggttgggaa geccctgcaaa gtaaactgga 8820
tggctttete geccgeccaagg atctgatgge gcaggggatc aagctctgat caagagacag 8880
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gatgaggatc
gggtggagag
cegtgttecyg
gtgccctgaa
ttececttgege
gcgaagtgece
tcatggctga
accaagcgaa
aggatgatct
aggcgagcat
atatcatggt
cggaccgeta
aatgggctga
ccttetateg
tcatttttta
gcgatagggt
tccaacgtca
cccaaatcaa
agcccccgat
aaagcgaaag
accacacceg

attaattctt

gtttcgcatyg

gctattegge

getgtcageyg

tgaactgcaa

agctgtgete

ggggcaggat

tgcaatgegyg

acatcgcatce

ggacgaagag

gecegacgge

ggaaaatggce

tcaggacata

cegettecte

ccttettgac

accaataggc

tgagtgttgt

aagggcgaaa

gttttttgeg

ttagagcttg

gagcegggegce

cgcgettaat

aat

<210> SEQ ID NO 8
<211> LENGTH: 46

<212> TYPE:

DNA

attgaacaag

tatgactggg

caggggcgcc

gacgaggceag

gacgttgtca

ctcctgteat

cggctgeata

gagcgagcac

catcagggge

gaggatcteg

cgettttety

gegttggeta

gtgctttacyg

gagttettet

cgaaatcgge

tccagtttygg

aaccgtctat

gtcgaggtge

acggggaaag

tagggcgctg

gegecgetac

atggattgca

cacaacagac

cggttetttt

cgeggetate

ctgaagcggg

ctcaccttge

cgcttgatee

gtactcggat

tegegecage

tcgtgaccca

gattcatcga

ccegtgatat

gtatcgcege

gaattttgtt

aacatccctt

aacaagagtc

cagggcgatg

cgtaaagetce

ceggcegaacy

gcaagtgtag

agggcgcgtc

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 8

cgcaggttet cecggecgett

aatcggetge tctgatgecg

tgtcaagacc gacctgteeg

gtggctggcc acgacgggcg

aagggactgg ctgctattgg

tcctgecgag aaagtatcca

ggctacctge ccattcgacce

ggaageccggt cttgtegate

cgaactgtte gccaggcetca

tggcgatgee tgcttgecga

ctgtggcegg ctgggtgtgg

tgctgaagag cttggeggeyg

tccegatteyg cagegeatceg

aaaatttttyg ttaaatcagce

ataaatcaaa agaatagacc

cactattaaa gaacgtggac

geccactacyg tgaaccatca

taaatcggaa ccctaaaggg

tggcgagaaa ggaagggaag

cggtcacget gegegtaace

cattcgccat tcaggatcga

synthetic short hairpin RNA TLR-3 agonist

gatggtgett caagctagta cttaagtact agcttgaage accatc

<210> SEQ ID NO 9
<211> LENGTH: 48

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 9

synthetic short hairpin RNA TLR-3 agonist

gatggtgett caagctagta cggatccgta ctagettgaa geaccatc

<210> SEQ ID NO 10
<211> LENGTH: 48

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:
(luc),

stranded RNA

<400> SEQUENCE: 10

synthetic short hairpin RNA TLR-3 agonist
lucl segment of DNA designed to make hairpin of double-

8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140

10153

46

(gl)

48
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gaaacgatat gggctgaata cggatccgta ttcagcccat ategttte

<210> SEQ ID NO 11
<211> LENGTH: 46
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION:

dsRNA hairpin

<400> SEQUENCE: 11

cctaataatt atcaaaatgt ggatccacat tttgataatt attagg

<210> SEQ ID NO 12
<211> LENGTH: 44
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 12

cctaataatt atcaaaatgt aattacattt tgataattat tagg

<210> SEQ ID NO 13
<211> LENGTH: 9387
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION:
encoding hemagglutinin (HA)

<400> SEQUENCE: 13

taacatcatc aataatatac

agtttgtgac gtggegeggg

tgtgatgttyg caagtgtgge

ttggtgtgeyg ccggtgtaca

tagtaaattt gggcgtaacc

ggaagtgaaa tctgaataat

attacggggt cattagttca

aatggccege ctggctgace

gttcccatag taacgccaat

taaactgcce acttggcagt

gtcaatgacg gtaaatggcce

cctacttgge agtacatcta

cagtacatca atgggcgtgg

attgacgtca atgggagttt

aacaactccyg ccccattgac

agcagagctyg gtttagtgaa

gecaccatgg aggcaaacct

acaatatgta taggctacca

aagaatgtga cagtgacaca

tgtagattaa aaggaatagc

cttattttgg

gcgtgggaac

ggaacacatg

caggaagtga

gagtaagatt

tttgtgttac

tagcccatat

gcccaacgac

agggacttte

acatcaagtg

cgectggeat

cgtattagte

atagcggttt

gttttggcac

gcaaatgggce

ccgtcagatce

actggtcetyg

tgcgaacaat

ctctgttaac

cccactacaa

synthetic short hairpin RNA TLR-3 agonist

synthetic short hairpin RNA TLR-3 agonist

synthetic chimeric adenoviral vector DSlc

48

(ml),

46

44

from influenza A/PR/8/34 in pShuttle-
CMV vector (Ad-CMV-HA plus TLR-3 agonist)

attgaagcca

ggggcgggty

taagcgacgg

caattttege

tggccatttt

tcatagcgeyg

atggagttcc

ccecegeccat

cattgacgtc

tatcatatge

tatgcccagt

atcgctatta

gactcacggg

caaaatcaac

ggtaggcgtg

cgctagagat

ttatgtgcac

tcaaccgaca

ctgctegaag

ttggggaaat

atatgataat

acgtagtagt

atgtggcaaa

geggttttag

cgcgggaaaa

taatactgta

gegttacata

tgacgtcaat

aatgggtgga

caagtacgce

acatgacctt

ccatggtgat

gatttccaag

gggactttce

tacggtggga

ctggtaccga

ttgcagctge

ctggtgacac

acagccacaa

gtaacatcge

gagggggtgyg

gtggcggaag

agtgacgttt

geggatgttg

ctgaataaga

atagtaatca

acttacggta

aatgacgtat

gtatttacgg

ccctattgac

atgggacttt

geggttttgg

tctceccaccce

aaaatgtcgt

ggtctatata

geteggatee

agatgcagac

agtactcgag

cggaaaacta

cggatggete

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200
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ttgggaaacc cagaatgcga cccactgctt ccagtgagat catggtccta cattgtagaa 1260
acaccaaact ctgagaatgg aatatgttat ccaggagatt tcatcgacta tgaggagctg 1320
agggagcaat tgagctcagt gtcatcattc gaaagattcg aaatatttcc caaagaaagc 1380
tcatggccca accacaacac aaccaaagga gtaacggcag catgctccca tgcggggaaa 1440
agcagttttt acagaaattt gctatggctg acggagaagg agggctcata cccaaagctg 1500
aaaaattctt atgtgaacaa gaaagggaaa gaagtccttg tactgtgggg tattcatcac 1560
ccgtctaaca gtaaggatca acagaatatc tatcagaatg aaaatgctta tgtctcectgta 1620
gtgacttcaa attataacag gagatttacc ccggaaatag cagaaagacc caaagtaaga 1680
gatcaagctyg ggaggatgaa ctattactgg accttgctaa aacccggaga cacaataata 1740
tttgaggcaa atggaaatct aatagcacca aggtatgctt tcgcactgag tagaggcttt 1800
gggtccggceca tcatcacctce aaacgcatca atgcatgagt gtaacacgaa gtgtcaaaca 1860
ccectgggag ctataaacag cagtcteccct ttccagaata tacacccagt cacaatagga 1920
gagtgcccaa aatacgtcag gagtgccaaa ttgaggatgg ttacaggact aaggaacatt 1980
ccgtceccatte aatccagagg tcectatttgga gccattgecg gttttattga agggggatgg 2040
actggaatga tagatggatg gtacggttat catcatcaga atgaacaggg atcaggctat 2100
gcagcggatce aaaaaagcac acaaaatgcc attaacggga ttacaaacaa ggtgaactct 2160
gttatcgaga aaatgaacat tcaattcaca gctgtgggta aagaattcaa caaattagaa 2220
aaaaggatgg aaaatttaaa taaaaaagtt gatgatggat ttctggacat ttggacatat 2280
aatgcagaat tgttagttct actggaaaat gaaaggactc tggatttcca tgactcaaat 2340
gtgaagaatc tgtatgagaa agtaaaaagc caattaaaga ataatgccaa agaaatcgga 2400
aatggatgtt ttgagttcta ccacaagtgt gacaatgaat gcatggaaag tgtaagaaat 2460
gggacttatg attatcccaa atattcagaa gagtcaaagt tgaacaggga aaaggtagat 2520
ggagtgaaat tggaatcaat ggggatctat cagattctgg cgatctactc aactgtcgece 2580
agttcactgg tgcttttggt ctccctgggg gcaatcagtt tctggatgtg ttctaatgga 2640
tctttgcagt gcagaatatg catctgagat tagaatttca gagatatgag gaaaaacacc 2700
cttgtttcta ctcccaaget ttaatgeggt agtttatcac agttaaattg ctaacgcagt 2760
caggcaccgt gtatgaaatc taacaatgcg ctcatcgtca tectcggcac cgtcaccctg 2820
gatgctgtag gcataggctt ggttatgccg gtactgccgg gectcettgeg ggatgggegy 2880
ccgctecgage ctaagcttet agataagata tccgatccac cggatctaga taactgatca 2940
taatcagcca taccacattt gtagaggttt tacttgcttt aaaaaacctc ccacacctcce 3000
ccetgaacct gaaacataaa atgaatgcaa ttgttgttgt taacttgttt attgcagett 3060
ataatggtta caaataaagc aatagcatca caaatttcac aaataaagca tttttttcac 3120
tgcattctag ttgtggtttyg tccaaactca tcaatgtatc ttaacgcgga tetgggegtg 3180
gttaagggtyg ggaaagaata tataaggtgg gggtcttatg tagttttgta tctgttttge 3240
agcagccgece gecgcecatga gcaccaactce gtttgatgga agcattgtga gctcatattt 3300
gacaacgcgce atgcccccat gggccggggt gecgtcagaat gtgatggget ccagcattga 3360
tggtcgecce gtcecctgceceeg caaactctac taccttgacce tacgagaccg tgtctggaac 3420
geegttggayg actgcagect ccgecgecge ttcagecget geagecacceg cecgegggat 3480
tgtgactgac tttgctttece tgagcccgct tgcaagcagt gcagcttcece gttcatccgce 3540
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ccgcgatgac aagttgacgg ctettttgge acaattggat tetttgacce gggaacttaa 3600
tgtcgtttet cagcagctgt tggatctgcg ccagcaggtt tectgccctga aggcttecte 3660
cceteccaat geggtttaaa acataaataa aaaaccagac tcectgtttgga tttggatcaa 3720
gcaagtgtcect tgctgtcecttt atttaggggt tttgcgcgeg cggtaggccce gggaccagcyg 3780
gtcteggteg ttgagggtce tgtgtatttt ttccaggacyg tggtaaaggt gactctggat 3840
gttcagatac atgggcataa gcccgtctcet ggggtggagg tagcaccact gcagagcettce 3900
atgctgeggg gtggtgttgt agatgatcca gtcecgtagcag gagcgctggg cgtggtgect 3960
aaaaatgtct ttcagtagca agctgattgc caggggcagg cccttggtgt aagtgtttac 4020
aaagcggtta agctgggatg ggtgcatacg tggggatatg agatgcatct tggactgtat 4080
ttttaggttg gctatgttece cagccatatce cctecgggga ttcatgttgt gcagaaccac 4140
cagcacagtg tatccggtgc acttgggaaa tttgtcatgt agcttagaag gaaatgcgtg 4200
gaagaacttg gagacgccct tgtgacctcc aagattttec atgcattcecgt ccataatgat 4260
ggcaatgggc ccacgggcgg cggcectgggce gaagatattt ctgggatcac taacgtcata 4320
gttgtgttcee aggatgagat cgtcataggce catttttaca aagcgcgggce ggagggtgece 4380
agactgcggt ataatggttc catccggcce aggggcgtag ttaccctcac agatttgcat 4440
ttcccacget ttgagttcag atggggggat catgtctacce tgcggggcga tgaagaaaac 4500
ggtttcecggyg gtaggggaga tcagctggga agaaagcagg ttecctgagca gctgcgactt 4560
accgcagcecg gtgggccegt aaatcacacce tattaccggg tgcaactggt agttaagaga 4620
gctgcagetyg ccgtcatccee tgagcagggg ggccactteg ttaagcatgt ccctgactceg 4680
catgttttcce ctgaccaaat ccgccagaag gcgctcecgecg cccagcgata gcagttettg 4740
caaggaagca aagtttttca acggtttgag accgtccgec gtaggcatge ttttgagegt 4800
ttgaccaagc agttccaggc ggtcccacag cteggtcacce tgctctacgg catctcgatce 4860
cagcatatct cctegttteg cgggttgggg cggctttege tgtacggcag tagtcecggtgce 4920
tcgtccagac gggccagggt catgtcecttte cacgggcegca gggtecctcegt cagecgtagtce 4980
tgggtcacgg tgaaggggtg cgctccecgggce tgcgcgetgg ccagggtgeg cttgaggetg 5040
gtcetgetgg tgctgaagcg ctgccggtcet tegcecctgeg cgtecggccag gtagcatttyg 5100
accatggtgt catagtccag cccctceecgeg gegtggecect tggcecgegcag cttgeccttg 5160
gaggaggcge cgcacgaggg gcagtgcaga cttttgaggg cgtagagett gggegcgaga 5220
aataccgatt ccggggagta ggcatccgeg cegecaggecce cgcagacggt ctcegeattcee 5280
acgagccagg tgagctctgg cegttcegggg tcaaaaacca ggtttcecccece atgetttttg 5340
atgcgtttet tacctctggt tteccatgage cggtgtecac gectcecggtgac gaaaaggcetg 5400
tcegtgtece cgtatacaga cttgagaggg agtttaaacg aattcaatag cttgttgcat 5460
gggcggcegat ataaaatgca aggtgctgct caaaaaatca ggcaaagect cgcgcaaaaa 5520
agaaagcaca tcgtagtcat gctcatgcag ataaaggcag gtaagctcecyg gaaccaccac 5580
agaaaaagac accatttttc tctcaaacat gtctgcgggt ttctgcataa acacaaaata 5640
aaataacaaa aaaacattta aacattagaa gcctgtctta caacaggaaa aacaaccctt 5700
ataagcataa gacggactac ggccatgecg gegtgaccegt aaaaaaactyg gtcaccgtga 5760
ttaaaaagca ccaccgacag ctccteggte atgtccggag tcataatgta agactcggta 5820
aacacatcag gttgattcat cggtcagtgc taaaaagcga ccgaaatagce ccgggggaat 5880
acatacccgce aggcgtagag acaacattac agcccccata ggaggtataa caaaattaat 5940
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aggagagaaa

ccgetecaga

aaaaagaaaa

gtaaaaaagg

aagtccacaa

aaaacccaca

ttaagaaaac

gececegttee

tcaatccaaa

gtgtgaaata

ctegeteact

aaaggcggta

aaaaggccag

geteecgecce

gacaggacta

tcecgacceetyg

ttctcatage

ctgtgtgeac

tgagtccaac

tagcagagcg

ctacactaga

aagagttggt

ttgcaagcag

tacggggtct

atcaaaaagg

aagtatatat

ctcagegatce

tacgatacgg

ctcacegget

tggtcctgea

aagtagttcg

atcaaaaagg

ctgacccegyg

gagaaagcag

gacagcaagce

caaagtaaac

tgatcaagag

ttcteeggee

ctgetetgat

aacacataaa

acaacataca

cctattaaaa

gccaagtgca

aaaacaccca

acttcctcaa

tacaattccce

cacgeceeage

ataaggtata

ccgcacagat

gactcgctge

atacggttat

caaaaggcca

cctgacgage

taaagatacc

cecgettaceg

tcacgetgta

gaaccccecyg

ccggtaagac

aggtatgtag

aggacagtat

agctcttgat

cagattacge

gacgctcagt

atcttcacct

gagtaaactt

tgtctattte

gagggcttac

ccagatttat

actttatceg

ccagttaata

atcttcacct

atgaatgtca

gtagcttgca

gaaccggaat

tggatggett

acaggatgag

gettgggtgg

geegeegtgt

cacctgaaaa

gegettcaca

aaacaccact

gagcgagtat

gaaaaccgca

atcgtcactt

aacacataca

gccacgtcac

ttattgatga

gecgtaaggag

geteggtegt

ccacagaatc

ggaaccgtaa

atcacaaaaa

aggcgtttee

gatacctgte

ggtatctcag

ttcagccega

acgacttatc

geggtgetac

ttggtatctyg

ccggcaaaca

gcagaaaaaa

ggaacgaaaa

agatcctttt

ggtctgacag

gttcatccat

catctggece

cagcaataaa

ccteccateca

gtttgcgcaa

agatcctttt

gctactggge

gtgggcttac

tgccagetygyg

tctegeegee

gatcegttteg

agaggctatt

tceggetgte

accctectge

geggecagect

cgacacggca

atataggact

cgcgaaccta

cegttttece

agttactceg

aaactccacc

tgttaattaa

aaaataccge

thgCthgg

aggggataac

aaaggccgeg

tcgacgetea

ccctggaage

cgectttete

ttcggtgtag

cegetgegea

gccactggcea

agagttcttg

cgetetgetyg

aaccaccgcet

aggatctcaa

ctcacgttaa

aaattaaaaa

ttaccaatge

agttgectga

cagtgctgea

ccagccagec

gtctattaat

cgttgttgee

cacgtagaaa

tatctggaca

atggcgatag

ggcgeectet

aaggatctga

catgattgaa

cggctatgac

agcgcagggy

ctaggcaaaa tagcaccctce

aacagtcagce cttaccagta

ccagctcaat cagtcacagt

aaaaaatgac gtaacggtta

cgcccagaaa cgaaagccaa

acgttacgta acttcccatt

ccctaaaacce tacgtcacce

ccctcattat catattgget

catgcatgga tccatatgeg

atcaggcget ctteegette

cgagceggtat cagctcactce

gcaggaaaga acatgtgagce

ttgctggegt ttttecatag

agtcagaggt ggcgaaaccc

tcecectegtge getetectgt

ccttegggaa gegtggeget

gtegtteget ccaagetggg

ttatccggta actatcgtet

gcagccactyg gtaacaggat

aagtggtgge ctaactacgg

aagccagtta ccttcggaaa

ggtageggty gtttttttgt

gaagatcctt tgatctttte

gggattttgg tcatgagatt

tgaagtttta aatcaatcta

ttaatcagtyg aggcacctat

ctcecegteyg tgtagataac

atgataccge gagacccacg

ggaagggccg agcgcagaag

tgttgccggyg aagctagagt

attgctgcag ccatgagatt

gecagtcege agaaacggtg

agggaaaacg caagcgcaaa

ctagactggg cggttttatg

ggtaaggttyg ggaagccctg

tggcgcaggyg gatcaagetce

caagatggat tgcacgcagg

tgggcacaac agacaatcgg

cgceceggtte tttttgtcaa

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280
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gaccgacctg tcececggtgcce tgaatgaact gcaagacgag gcagcgcggce tatcgtgget 8340

ggccacgacg ggcgttectt gcgcagetgt gectcgacgtt gtcactgaag cgggaaggga 8400

ctggctgecta ttgggcgaag tgccggggca ggatctectg tcatctcacce ttgctectge 8460

cgagaaagta tccatcatgg ctgatgcaat gcggcggcetg catacgcttg atccggctac 8520

ctgcccatte gaccaccaag cgaaacatcg catcgagega gecacgtacte ggatggaage 8580

cggtcttgte gatcaggatg atctggacga agagcatcag gggctcgcge cagccgaact 8640

gttcgecagg ctcaaggcga gcatgeccga cggcgaggat ctegtegtga cccatggega 8700

tgcctgettyg ccgaatatca tggtggaaaa tggceccgettt tectggattca tegactgtgg 8760

ccggcetgggt gtggeggacce gctatcagga catagcegttg gectacccgtg atattgetga 8820

agagcttggce ggcgaatggg ctgaccgctt cctegtgett tacggtatcg ccgctceccga 8880

ttcgcagege atcgecttet atcgecttcet tgacgagttce ttctgaattt tgttaaaatt 8940

tttgttaaat cagctcattt tttaaccaat aggccgaaat cggcaacatc ccttataaat 9000

caaaagaata gaccgcgata gggttgagtg ttgttccagt ttggaacaag agtccactat 9060

taaagaacgt ggactccaac gtcaaaggge gaaaaaccgt ctatcaggge gatggceccac 9120

tacgtgaacc atcacccaaa tcaagttttt tgcggtcgag gtgccgtaaa gctctaaatce 9180

ggaaccctaa agggagccce cgatttagag cttgacgggg aaagccggeyg aacgtggega 9240

gaaaggaagg gaagaaagcg aaaggagcgyg gcgctaggge getggcaagt gtageggtca 9300

cgctgegegt aaccaccaca cccgegeget taatgegeeg ctacagggeg cgtccatteg 9360

ccattcagga tcgaattaat tcttaat 9387

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 14

LENGTH: 8473

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: synthetic chimeric adenoviral vector DS2beta-
luc encoding TLR-3 agonist luc and human beta actin promotor,
generic shuttle vector, rapid cloning vector

SEQUENCE: 14

taacatcatc aataatatac cttattttgg attgaagcca atatgataat gagggggtgg 60

agtttgtgac gtggcgcggg gcgtgggaac ggggcgggtg acgtagtagt gtggcggaag 120

tgtgatgttg caagtgtggce ggaacacatg taagecgacgg atgtggcaaa agtgacgttt 180
ttggtgtgeg ccggtgtaca caggaagtga caattttege geggttttag geggatgttg 240
tagtaaattt gggcgtaacc gagtaagatt tggccatttt cgcgggaaaa ctgaataaga 300
ggaagtgaaa tctgaataat tttgtgttac tcatagcegeg taatactget agagatctgg 360
cgaaaggggy atgtgetgea aggcgattaa gttgggtaac gecagggttt tcccagtcac 420
gacgttgtaa aacgacggcc agtgaattgt aatacgactc actatagggce gaattgggta 480
ctggccacag agcttggece attgcatacg ttgtatccat atcataatat gtacatttat 540
attggctcat gtccaacatt accgecatgt tgacattgat tattgactag ttattaatag 600
taatcaatta cggggtcatt agttcatage ccatatatgg agttcegegt tacataactt 660
acggtaaatyg gcccgectgg ctgaccgece aacgacccece geccattgac gtcaataatg 720
acgtatgttc ccatagtaac gccaataggg actttccatt gacgtcaatg ggtggagtat 780
ttacggtaaa ctgcccactt ggcagtacat caagtgtatc atatgeccaag tacgccccct 840

attgacgtca atgacggtaa atggcccgece tggcattatg cccagtacat gaccttatgg 900
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gactttecta cttggcagta catctacgta ttagtcatcg ctattaccat ggtgatgegg 960
ttttggcagt acatcaatgg gcgtggatag cggtttgact cacggggatt tccaagtctce 1020
caccccattg acgtcaatgg gagtttgttt tggcaccaaa atcaacggga ctttccaaaa 1080
tgtcgtaaca actccgcccece attgacgcaa atgggcggta ggcgtgtacg gtgggaggtce 1140
tatataagca gagctcgttt agtgaaccgt cagatcgect ggagacgcca tccacgectgt 1200
tttgacctce atagaagaca ccgggaccga tccagcctga ctctagecta getctgaagt 1260
tggtggtgag gccctgggca ggttggtatc aaggttacaa gacaggttta aggagaccaa 1320
tagaaactgg gcatgtggag acagagaaga ctcttgggtt tctgataggce actgactctce 1380
tctgectatt ggtctatttt cccaccctta ggetgctggt ctgagectag gagatctcete 1440
gaggtcgacg gtatcgatgg gtaccggegg ccgccctatt ctatagtgtce acctaaatge 1500
tagagctcge tgatcagect cgactgtgce ttctagttge cagccatctg ttgtttgece 1560
ctcceeegtg cecttecttga cectggaagg tgccactcece actgtecttt cctaataaaa 1620
tgaggaaatt gcatcgcatt gtctgagtag gtgtcattct attctggggg gtggggtggg 1680
gcaggacage aagggggagg attgggaaga caatagcagg catgcetgggg atgeggtggg 1740
ctctatgget tectgaggcgg aaagaaccta tggcecttetga ggcggaaaga accaaccacce 1800
gcggtggegyg ccgccacaca aaaaaccaac acacagatgt aatgaaaata aagatatttt 1860
atttctagag aaacgatatg ggctgaatac ggatccgtat tcagcccata tegtttectg 1920
caggaattcg ccctttagat atcatcgatg tcteggeggt ggtggcgegt cgcgecgetg 1980
ggttttatag ggcgccgceccg cggccgcteg agccataaaa ggcaactttce ggaacggcegce 2040
acgctgattg gecccecgcecgece gcectcactcac cggcttegece gcacagtgca gcattttttt 2100
acccectete ccctectttt gcgaaaaaaa aaaagagcga gagcgagatt gaggaagagg 2160
aggagggaga gttttggcgt tggccgectt ggggtgctgg gegtcgacga tatctaaggg 2220
cgaattcgat atcaagctag cttgtcgact cgaagatctg ggcgtggtta agggtgggaa 2280
agaatatata aggtgggggt cttatgtagt tttgtatctg ttttgcagca gccgcecgecg 2340
ccatgagcac caactcgttt gatggaagca ttgtgagctc atatttgaca acgcgcatgce 2400
ccecatggge cggggtgegt cagaatgtga tgggctcecag cattgatggt cgccccgtcece 2460
tgccecgcaaa ctctactacce ttgacctacg agaccgtgtce tggaacgccg ttggagactg 2520
cagcctecge cgccgctteca gecgetgcag ccaccgeccg cgggattgtg actgactttg 2580
ctttecctgag ceccgecttgca agcagtgcag ctteccgtte atccgeccge gatgacaagt 2640
tgacggctct tttggcacaa ttggattctt tgacccggga acttaatgte gtttctcagce 2700
agctgttgga tctgcgccag caggtttctg ccctgaagge ttcecteccceet cccaatgegg 2760
tttaaaacat aaataaaaaa ccagactctg tttggatttg gatcaagcaa gtgtcttgcet 2820
gtctttattt aggggttttg cgcgcgeggt aggcccggga ccagcecggtcet cggtcegttga 2880
gggtecctgtyg tattttttcece aggacgtggt aaaggtgact ctggatgttc agatacatgg 2940
gcataagcece gtectetgggg tggaggtage accactgcag agcttcatgce tgcggggtgg 3000
tgttgtagat gatccagtcg tagcaggagc gctgggcegtg gtgcctaaaa atgtctttca 3060
gtagcaagct gattgccagg ggcaggccct tggtgtaagt gtttacaaag cggttaagcet 3120
gggatgggtyg catacgtggg gatatgagat gcatcttgga ctgtattttt aggttggcta 3180
tgttcccage catatcccte cggggattca tgttgtgcag aaccaccagce acagtgtatce 3240
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cggtgeactt

cgeecttgty

dggeggeggce

tgagatcgte

tggttccate

gttcagatgg

gggagatcag

geccegtaaat

catccetgag

ccaaatcege

ttttcaacgyg

ccaggeggte

gtttcgcggg

cagggtcatg

ggggtgcget

gaagcgctge

gtccageccee

c¢gaggggeag

ggagtaggca

ctectggeegt

tetggtttec

tacagacttg

aatgcaaggt

agtcatgete

tttttctecte

catttaaaca

gactacggcee

cgacagctee

attcatcggt

gtagagacaa

cataaacacc

catacagcge

ttaaaaaaac

agtgcagagc

cacccagaaa

cctcaaateg

attcccaaca

cceegegeca

ggtatattat

acagatgegt

gggaaatttyg

acctccaaga

ctgggcgaag

ataggccatt

cggcccaggyg

ggggatcatg

ctgggaagaa

cacacctatt

caggggggec

cagaaggcge

tttgagaccyg

ccacagceteg

ttggggcgge

tctttecacy

CnggCthg

cggtettege

tcegeggegt

tgcagacttt

tcegegeage

tcggggtcaa

atgagceggt

agagggagtt

getgctcaaa

atgcagataa

aaacatgtct

ttagaagcct

atgccggegt

tcggtcatgt

cagtgctaaa

cattacagcc

tgaaaaaccc

ttcacagegyg

accactcgac

gagtatatat

accgcacgeg

tcacttecegt

catacaagtt

cgtcacaaac

tgatgatgtt

aaggagaaaa

tcatgtaget

ttttccatge

atatttctgg

tttacaaagc

gegtagttac

tctacctgeg

agcaggttcc

accgggtgea

acttcgttaa

tegecgecaca

tcegeegtag

gtcacctget

tttegetgta

ggcgcagggt

cgctggecag

cctgegegte

ggcecttgge

tgagggcgta

aggccecgea

aaaccaggtt

gtccacgete

taaacgaatt

aaatcaggca

aggcaggtaa

gegggtttet

gtcttacaac

gaccgtaaaa

ccggagteat

aagcgaccga

cccataggag

tcctgectag

cagcctaaca

acggcaccag

aggactaaaa

aacctacgec

tttcccacgt

actccgeect

tccaccceect

aattaacatg

taccgcatca

tagaaggaaa

attcgtccat

gatcactaac

dcgggeggayg

cctcacagat

gggcgatgaa

tgagcagcetyg

actggtagtt

gecatgtcect

gcgatagcag

gecatgetttt

ctacggcatce

cggcagtagt

cctegteage

ggtgcgcttg

ggccaggtag

gegeagetty

gagcttgggc

gacggtcteg

tcceccatge

ggtgacgaaa

caatagcttyg

aagcctegeg

getecggaac

gcataaacac

aggaaaaaca

aaactggtca

aatgtaagac

aatagccegyg

gtataacaaa

gcaaaatagce

gtcagcctta

ctcaatcagt

aatgacgtaa

cagaaacgaa

tacgtaactt

aaaacctacg

cattatcata

catggatcca

ggcgetette

tgcgtggaag aacttggaga

aatgatggca atgggcccac

gtcatagttyg tgttccagga

ggtgccagac tgcggtataa

ttgcatttce cacgetttga

gaaaacggtt tccggggtag

cgacttaccyg cagcceggtygg

aagagagctyg cagctgeegt

gactcgcatg ttttccectga

ttcttgcaag gaagcaaagt

gagegtttga ccaagcagtt

tcgatccage atatctecte

cggtgetegt ccagacggge

gtagtetggg tcacggtgaa

aggctggtee tgctggtget

catttgacca tggtgtcata

ceccttggagyg aggcegecgcea

gcgagaaata ccgattcegg

cattccacga gccaggtgag

tttttgatge gtttcttacce

aggctgteceg tgtcccegta

ttgcatggge ggcgatataa

caaaaaagaa agcacatcgt

caccacagaa aaagacacca

aaaataaaat aacaaaaaaa

acccttataa gcataagacg

ccgtgattaa aaagcaccac

tcggtaaaca catcaggttyg

gggaatacat acccgcaggce

attaatagga gagaaaaaca

accctecege tccagaacaa

ccagtaaaaa agaaaaccta

cacagtgtaa aaaagggcca

cggttaaagt ccacaaaaaa

agccaaaaaa cccacaactt

cccattttaa gaaaactaca

tcaccegece cgtteccacy

ttggcttcaa tccaaaataa

tatgcggtgt gaaataccge

cgcttecteyg ctcactgact

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640
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cgctgegete ggtcegttegyg ctgcggcgag cggtatcage tcactcaaag gceggtaatac 5700
ggttatccac agaatcaggg gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa 5760
aggccaggaa ccgtaaaaag gecgcegttge tggegttttt ccataggcte cgccccectg 5820
acgagcatca caaaaatcga cgctcaagtc agaggtggeg aaacccgaca ggactataaa 5880
gataccaggc gtttccceccecct ggaagctceccce tegtgegcte tectgttecg accctgecge 5940
ttaccggata cctgtccgece tttcecteectt cgggaagegt ggcgectttet catagctcac 6000
gctgtaggta tcectcagttcg gtgtaggtceg ttcecgctccaa getgggectgt gtgcacgaac 6060
ccecegtteca geccgacege tgcgecttat ccggtaacta tegtecttgag tecaaccegg 6120
taagacacga cttatcgcca ctggcagcag ccactggtaa caggattagce agagcgaggt 6180
atgtaggcgg tgctacagag ttcttgaagt ggtggcctaa ctacggctac actagaagga 6240
cagtatttgg tatctgcgct ctgctgaagce cagttacctt cggaaaaaga gttggtagcet 6300
cttgatccgg caaacaaacc accgctggta gcggtggttt ttttgtttge aagcagcaga 6360
ttacgcgcag aaaaaaagga tctcaagaag atcctttgat cttttctacg gggtctgacg 6420
ctcagtggaa cgaaaactca cgttaaggga ttttggtcat gagattatca aaaaggatct 6480
tcacctagat ccttttaaat taaaaatgaa gttttaaatc aatctaaagt atatatgagt 6540
aaacttggtc tgacagttac caatgcttaa tcagtgaggc acctatctca gcgatctgtce 6600
tatttcgttc atccatagtt gectgactce ccgtegtgta gataactacg atacgggagg 6660
gcttaccate tggccccagt gctgcaatga taccgcgaga cccacgctca ccggctecag 6720
atttatcagc aataaaccag ccagccggaa gggccgagceg cagaagtggt cctgcaactt 6780
tatccgecte catccagtet attaattgtt gccgggaage tagagtaagt agttcgccag 6840
ttaatagttt gcgcaacgtt gttgccattg ctgcagccat gagattatca aaaaggatct 6900
tcacctagat ccttttcacg tagaaagcca gtccgcagaa acggtgctga ccccggatga 6960
atgtcagcta ctgggctatc tggacaaggg aaaacgcaag cgcaaagaga aagcaggtag 7020
cttgcagtgg gcttacatgg cgatagctag actgggceggt tttatggaca gcaagcgaac 7080
cggaattgcce agctggggceg ccctcetggta aggttgggaa geccctgcaaa gtaaactgga 7140
tggctttete geccgeccaagg atctgatgge gcaggggatc aagctctgat caagagacag 7200
gatgaggatc gtttcgcatg attgaacaag atggattgca cgcaggttct ccggccgett 7260
gggtggagag gctattcggce tatgactggg cacaacagac aatcggctgc tctgatgecg 7320
ccgtgtteeg getgtcageg caggggcgcee cggttcetttt tgtcaagacce gacctgtecg 7380
gtgccctgaa tgaactgcaa gacgaggcag cgcggctate gtggetggec acgacgggeyg 7440
ttecttgege agcectgtgete gacgttgtca ctgaagecggg aagggactgg ctgctattgg 7500
gcgaagtgcec ggggcaggat ctecctgtcat ctcaccttge tectgceccgag aaagtatceca 7560
tcatggctga tgcaatgcgg cggctgcata cgcttgatcce ggctacctge ccattcgacce 7620
accaagcgaa acatcgcatc gagcgagcac gtactcggat ggaagccggt cttgtcgatce 7680
aggatgatct ggacgaagag catcaggggce tegegccage cgaactgtte gccaggctca 7740
aggcgagcat gcccgacggce gaggatctceg tcecgtgaccca tggcgatgece tgcttgccga 7800
atatcatggt ggaaaatggc cgcttttctg gattcatcga ctgtggccgg ctgggtgtgg 7860
cggaccgcta tcaggacata gegttggcta cccgtgatat tgctgaagag cttggceggeg 7920
aatgggctga ccgcttcecte gtgctttacg gtatcgecge tecccgatteg cagcgcatceg 7980
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ccttectateg cecttettgac gagttcettcet gaattttgtt aaaatttttg ttaaatcagce 8040

tcatttttta accaataggc cgaaatcggc aacatccctt ataaatcaaa agaatagacc 8100

gcgatagggt tgagtgttgt tccagtttgg aacaagagtc cactattaaa gaacgtggac 8160

tccaacgtca aagggcgaaa aaccgtctat cagggegatg geccactacg tgaaccatca 8220

cccaaatcaa gttttttgeg gtcgaggtge cgtaaagcectc taaatcggaa ccctaaaggg 8280

agcccccgat ttagagettg acggggaaag ccggegaacg tggegagaaa ggaagggaag 8340

aaagcgaaag gagcgggege tagggegetyg geaagtgtag cggtcacget gegegtaacce 8400

accacacccg cgcgcttaat gegceccgctac agggcgegtce cattcgceccat tcaggatcga 8460

attaattctt aat 8473

<210> SEQ ID NO 15

<211> LENGTH: 9073

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic chimeric adenoviral vector DS2C-luc
encoding TLR-3 agonist luc and cytomegalovirus (CMV) promotor,
generic shuttle vector, rapid cloning vector

<400> SEQUENCE: 15

taacatcatc aataatatac cttattttgg attgaagcca atatgataat gagggggtgg 60

agtttgtgac gtggcgcggg gcgtgggaac ggggcgggtg acgtagtagt gtggcggaag 120

tgtgatgttg caagtgtggce ggaacacatg taagecgacgg atgtggcaaa agtgacgttt 180
ttggtgtgeg ccggtgtaca caggaagtga caattttege geggttttag geggatgttg 240
tagtaaattt gggcgtaacc gagtaagatt tggccatttt cgcgggaaaa ctgaataaga 300
ggaagtgaaa tctgaataat tttgtgttac tcatagcegeg taatactget agagatctgg 360
cgaaaggggy atgtgetgea aggcgattaa gttgggtaac gecagggttt tcccagtcac 420
gacgttgtaa aacgacggcc agtgaattgt aatacgactc actatagggce gaattgggta 480
ctggccacag agcttggece attgcatacg ttgtatccat atcataatat gtacatttat 540
attggctcat gtccaacatt accgecatgt tgacattgat tattgactag ttattaatag 600
taatcaatta cggggtcatt agttcatage ccatatatgg agttcegegt tacataactt 660
acggtaaatyg gcccgectgg ctgaccgece aacgacccece geccattgac gtcaataatg 720
acgtatgttc ccatagtaac gccaataggg actttccatt gacgtcaatg ggtggagtat 780
ttacggtaaa ctgcccactt ggcagtacat caagtgtatc atatgeccaag tacgccccct 840
attgacgtca atgacggtaa atggcccgece tggcattatg cccagtacat gaccttatgg 900
gactttccta cttggcagta catctacgta ttagtcatcg ctattaccat ggtgatgegg 960

ttttggcagt acatcaatgg gcgtggatag cggtttgact cacggggatt tccaagtctce 1020

caccccattg acgtcaatgg gagtttgttt tggcaccaaa atcaacggga ctttccaaaa 1080

tgtcgtaaca actccgcccece attgacgcaa atgggcggta ggcgtgtacg gtgggaggtce 1140

tatataagca gagctcgttt agtgaaccgt cagatcgect ggagacgcca tccacgectgt 1200

tttgacctce atagaagaca ccgggaccga tccagcctga ctctagecta getctgaagt 1260

tggtggtgag gccctgggca ggttggtatc aaggttacaa gacaggttta aggagaccaa 1320

tagaaactgg gcatgtggag acagagaaga ctcttgggtt tctgataggce actgactctce 1380

tctgectatt ggtctatttt cccaccctta ggetgctggt ctgagectag gagatctcete 1440

gaggtcgacg gtatcgatgg gtaccggegg ccgccctatt ctatagtgtce acctaaatge 1500
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tagagctege

cteceeeegty

tgaggaaatt

gcaggacage

ctctatgget

aaccaacaca

tgaatacgga

cactaaacca

caatggggcg

actcccattg

acgcccattyg

gatgtactge

ccatttaccyg

tgccaagtygyg

tggegttact

tcagccagge

aactaatgac

tattcagatt

ttacgcccaa

tacaccggeyg

cacacttgca

cgegecacgt

atattattga

agaatatata

ccatgagcac

cceccatggge

tgccecgcaaa

cagccteage

ctttectgag

tgacggctet

agctgttgga

tttaaaacat

gtctttattt

gggtcctgtg

gcataagcce

tgttgtagat

gtagcaagct

gggatgggtg

tgttcccage

tgatcagect

ccttecttga

gecatcgcatt

aagggggagy

tetgaggegg

cagatgtaat

tccgtattca

getetgetta

gagttgttac

acgtcaatgg

atgtactgcc

caagtaggaa

tcattgacgt

gcagtttace

atgggaacat

gggccattta

ccegtaattyg

tcacttccte

atttactaca

cacaccaaaa

acatcacact

cacaaactcc

tgatgttaag

aggtgggggt

caactegttt

cggggtgcgt

ctctactacc

cgcegettea

ccegettgea

tttggcacaa

tctgegecag

aaataaaaaa

aggggttttg

tattttttec

gtCtCtgggg

gatccagteg

gattgccagg

catacgtggyg

catatccctce

cgactgtgec

ccctggaagy

gtctgagtag

attgggaaga

aaagaaccaa

gaaaataaag

gcccatateg

tatagacctce

gacattttgg

ggtggagact

aaaaccgcat

agtcccataa

caataggggg

gtaaatactc

acgtcattat

ccgtaagtta

attactatta

ttattcagtt

acatcecgect

acgtcacttt

tcecgecacac

accccectecat

cttgtecgact

cttatgtagt

gatggaagca

cagaatgtga

ttgacctacg

gecgetgeag

agcagtgcag

ttggattett

caggtttetyg

ccagactetyg

cgcgegegge

aggacgtggt

tggaggtagc

tagcaggagc

ggcaggcect

gatatgagat

cggggattca

ttetagttge

tgccactece

gtgtcattet

caatagcagg

agcttagget

atattttatt

tttcccagat

ccaccgtaca

aaagtccegt

tggaaatcce

caccatggta

ggtcatgtac

cgtacttgge

cacccattga

tgacgtcaat

tgtaacgcgyg

cagtattacg

ttccegegaa

aaaaccgege

tgccacatce

tactacgtca

tatcatattg

cgaagatctg

tttgtatcety

ttgtgagcete

tgggctecag

agaccgtgte

ccaccgeeayg

cttecegtte

tgaccecggga

ccctgaagge

tttggatttyg

aggcccggga

aaaggtgact

accactgcag

getgggegtyg

tggtgtaagt

gecatcttgga

tgttgtgcag

cagccatcetyg ttgtttgece

actgtccttt cctaataaaa

attctggggg gtggggtggy

catgetgggg atgceggtggg

cgagcggecg ccacacaaaa

tctagagaaa cgatatggge

ctctagegga tctgacggtt

cgecctacege ccatttgegt

tgattttggt gccaaaacaa

cgtgagtcaa accgctatce

atagcgatga ctaatacgta

tgggcataat gccaggceggyg

atatgataca cttgatgtac

cgtcaatgga aagtccctat

gggegggggt cgttgggcegyg

aactccatat atgggctatg

cgctatgagt aacacaaaat

aatggccaaa tcttactegyg

gaaaattgtc acttcctgtg

gtegettaca tgtgttecge

ccegeccegt teccacgece

gettcaatce aaaataaggt

ggcgtggtta agggtgggaa

ttttgcagca gcegecgecyg

atatttgaca acgcgcatge

cattgatggt cgcccegtec

tggaacgccg ttggagactg

cgggattgtyg actgactttyg

atcecgecege gatgacaagt

acttaatgtc gtttctcage

ttcectecect cccaatgegy

gatcaagcaa gtgtcttget

ccageggtet cggtegttga

ctggatgtte agatacatgg

agettcatge tgeggggtgyg

gtgcctaaaa atgtctttca

gtttacaaag cggttaagct

ctgtattttt aggttggcta

aaccaccagc acagtgtatc

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840
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cggtgeactt

cgeecttgty

dggeggeggce

tgagatcgte

tggttccate

gttcagatgg

gggagatcag

geccegtaaat

catccetgag

ccaaatcege

ttttcaacgyg

ccaggeggte

gtttcgcggg

cagggtcatg

ggggtgcget

gaagcgctge

gtccageccee

c¢gaggggeag

ggagtaggca

ctectggeegt

tetggtttec

tacagacttg

aatgcaaggt

agtcatgete

tttttctecte

catttaaaca

gactacggcee

cgacagctee

attcatcggt

gtagagacaa

cataaacacc

catacagcge

ttaaaaaaac

agtgcagagc

cacccagaaa

cctcaaateg

attcccaaca

cceegegeca

ggtatattat

acagatgegt

gggaaatttyg

acctccaaga

ctgggcgaag

ataggccatt

cggcccaggyg

ggggatcatg

ctgggaagaa

cacacctatt

caggggggec

cagaaggcge

tttgagaccyg

ccacagceteg

ttggggcgge

tctttecacy

CnggCthg

cggtettege

tcegeggegt

tgcagacttt

tcegegeage

tcggggtcaa

atgagceggt

agagggagtt

getgctcaaa

atgcagataa

aaacatgtct

ttagaagcct

atgccggegt

tcggtcatgt

cagtgctaaa

cattacagcc

tgaaaaaccc

ttcacagegyg

accactcgac

gagtatatat

accgcacgeg

tcacttecegt

catacaagtt

cgtcacaaac

tgatgatgtt

aaggagaaaa

tcatgtaget

ttttccatge

atatttctgg

tttacaaagc

gegtagttac

tctacctgeg

agcaggttcc

accgggtgea

acttcgttaa

tegecgecaca

tcegeegtag

gtcacctget

tttegetgta

ggcgcagggt

cgctggecag

cctgegegte

ggcecttgge

tgagggcgta

aggccecgea

aaaccaggtt

gtccacgete

taaacgaatt

aaatcaggca

aggcaggtaa

gegggtttet

gtcttacaac

gaccgtaaaa

ccggagteat

aagcgaccga

cccataggag

tcctgectag

cagcctaaca

acggcaccag

aggactaaaa

aacctacgec

tttcccacgt

actccgeect

tccaccceect

aattaacatg

taccgcatca

tagaaggaaa

attcgtccat

gatcactaac

dcgggeggayg

cctcacagat

gggcgatgaa

tgagcagcetyg

actggtagtt

gecatgtcect

gcgatagcag

gecatgetttt

ctacggcatce

cggcagtagt

cctegteage

ggtgcgcttg

ggccaggtag

gegeagetty

gagcttgggc

gacggtcteg

tcceccatge

ggtgacgaaa

caatagcttyg

aagcctegeg

getecggaac

gcataaacac

aggaaaaaca

aaactggtca

aatgtaagac

aatagccegyg

gtataacaaa

gcaaaatagce

gtcagcctta

ctcaatcagt

aatgacgtaa

cagaaacgaa

tacgtaactt

aaaacctacg

cattatcata

catggatcca

ggcgetette

tgcgtggaag aacttggaga

aatgatggca atgggcccac

gtcatagttyg tgttccagga

ggtgccagac tgcggtataa

ttgcatttce cacgetttga

gaaaacggtt tccggggtag

cgacttaccyg cagcceggtygg

aagagagctyg cagctgeegt

gactcgcatg ttttccectga

ttcttgcaag gaagcaaagt

gagegtttga ccaagcagtt

tcgatccage atatctecte

cggtgetegt ccagacggge

gtagtetggg tcacggtgaa

aggctggtee tgctggtget

catttgacca tggtgtcata

ceccttggagyg aggcegecgcea

gcgagaaata ccgattcegg

cattccacga gccaggtgag

tttttgatge gtttcttacce

aggctgteceg tgtcccegta

ttgcatggge ggcgatataa

caaaaaagaa agcacatcgt

caccacagaa aaagacacca

aaaataaaat aacaaaaaaa

acccttataa gcataagacg

ccgtgattaa aaagcaccac

tcggtaaaca catcaggttyg

gggaatacat acccgcaggce

attaatagga gagaaaaaca

accctecege tccagaacaa

ccagtaaaaa agaaaaccta

cacagtgtaa aaaagggcca

cggttaaagt ccacaaaaaa

agccaaaaaa cccacaactt

cccattttaa gaaaactaca

tcaccegece cgtteccacy

ttggcttcaa tccaaaataa

tatgcggtgt gaaataccge

cgcttecteyg ctcactgact

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240
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cgctgegete ggtcegttegyg ctgcggcgag cggtatcage tcactcaaag gceggtaatac 6300
ggttatccac agaatcaggg gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa 6360
aggccaggaa ccgtaaaaag gecgcegttge tggegttttt ccataggcte cgccccectg 6420
acgagcatca caaaaatcga cgctcaagtc agaggtggeg aaacccgaca ggactataaa 6480
gataccaggc gtttccceccecct ggaagctceccce tegtgegcte tectgttecg accctgecge 6540
ttaccggata cctgtccgece tttcecteectt cgggaagegt ggcgectttet catagctcac 6600
gctgtaggta tcectcagttcg gtgtaggtceg ttcecgctccaa getgggectgt gtgcacgaac 6660
ccecegtteca geccgacege tgcgecttat ccggtaacta tegtecttgag tecaaccegg 6720
taagacacga cttatcgcca ctggcagcag ccactggtaa caggattagce agagcgaggt 6780
atgtaggcgg tgctacagag ttcttgaagt ggtggcctaa ctacggctac actagaagga 6840
cagtatttgg tatctgcgct ctgctgaagce cagttacctt cggaaaaaga gttggtagcet 6900
cttgatccgg caaacaaacc accgctggta gcggtggttt ttttgtttge aagcagcaga 6960
ttacgcgcag aaaaaaagga tctcaagaag atcctttgat cttttctacg gggtctgacg 7020
ctcagtggaa cgaaaactca cgttaaggga ttttggtcat gagattatca aaaaggatct 7080
tcacctagat ccttttaaat taaaaatgaa gttttaaatc aatctaaagt atatatgagt 7140
aaacttggtc tgacagttac caatgcttaa tcagtgaggc acctatctca gcgatctgtce 7200
tatttcgttc atccatagtt gectgactce ccgtegtgta gataactacg atacgggagg 7260
gcttaccate tggccccagt gctgcaatga taccgcgaga cccacgctca ccggctecag 7320
atttatcagc aataaaccag ccagccggaa gggccgagceg cagaagtggt cctgcaactt 7380
tatccgecte catccagtet attaattgtt gccgggaage tagagtaagt agttcgccag 7440
ttaatagttt gcgcaacgtt gttgccattg ctgcagccat gagattatca aaaaggatct 7500
tcacctagat ccttttcacg tagaaagcca gtccgcagaa acggtgctga ccccggatga 7560
atgtcagcta ctgggctatc tggacaaggg aaaacgcaag cgcaaagaga aagcaggtag 7620
cttgcagtgg gcttacatgg cgatagctag actgggceggt tttatggaca gcaagcgaac 7680
cggaattgcce agctggggceg ccctcetggta aggttgggaa geccctgcaaa gtaaactgga 7740
tggctttete geccgeccaagg atctgatgge gcaggggatc aagctctgat caagagacag 7800
gatgaggatc gtttcgcatg attgaacaag atggattgca cgcaggttct ccggccgett 7860
gggtggagag gctattcggce tatgactggg cacaacagac aatcggctgc tctgatgecg 7920
ccgtgtteeg getgtcageg caggggcgcee cggttcetttt tgtcaagacce gacctgtecg 7980
gtgccctgaa tgaactgcaa gacgaggcag cgcggctate gtggetggec acgacgggeyg 8040
ttecttgege agcectgtgete gacgttgtca ctgaagecggg aagggactgg ctgctattgg 8100
gcgaagtgcec ggggcaggat ctecctgtcat ctcaccttge tectgceccgag aaagtatceca 8160
tcatggctga tgcaatgcgg cggctgcata cgcttgatcce ggctacctge ccattcgacce 8220
accaagcgaa acatcgcatc gagcgagcac gtactcggat ggaagccggt cttgtcgatce 8280
aggatgatct ggacgaagag catcaggggce tegegccage cgaactgtte gccaggctca 8340
aggcgagcat gcccgacggce gaggatctceg tcecgtgaccca tggcgatgece tgcttgccga 8400
atatcatggt ggaaaatggc cgcttttctg gattcatcga ctgtggccgg ctgggtgtgg 8460
cggaccgcta tcaggacata gegttggcta cccgtgatat tgctgaagag cttggceggeg 8520
aatgggctga ccgcttcecte gtgctttacg gtatcgecge tecccgatteg cagcgcatceg 8580
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ccttetateg
tcatttttta
gcgatagggt
tccaacgtca
cccaaatcaa
agcccccgat
aaagcgaaag
accacacceg

attaattctt

ccttettgac
accaataggc
tgagtgttgt
aagggcgaaa
gttttttgeg
ttagagcttg
gagegggege
cgcgettaat

aat

<210> SEQ ID NO 16
<211> LENGTH: 50475

<212> TYPE:

DNA

gagttettet

cgaaatcgge

tccagtttygg

aaccgtctat

gtcgaggtge

acggggaaag

tagggcgctg

gegecgetac

gaattttgtt

aacatccctt

aacaagagtc

cagggcgatg

cgtaaagetce

ceggcegaacy

gcaagtgtag

agggcgcgtc

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:
encoding TLR-3 agonist lucl,

(A/Indo/5/2005;
pShuttle vector
<220> FEATURE:
<221> NAME/KEY: modified_base

<222> LOCATION:

(1) ...

avian flu)

(50475)

<223> OTHER INFORMATION: n = g,

<400> SEQUENCE: 16

taacatcatc

agtttgtgac

tgtgatgttyg

ttggtgtgcg

tagtaaattt

ggaagtgaaa

c¢gaaaggggy

gacgttgtaa

ctggecacag

attggctcat

taatcaatta

acggtaaatg

acgtatgtte

ttacggtaaa

attgacgtca

gactttecta

ttttggcagt

caccccattyg

tgtcgtaaca

tatataagca

tttgacctece

tggtggtgag

aataatatac

gtggegcggy

caagtgtgge

ccggtgtaca

gggegtaace

tctgaataat

atgtgetgea

aacgacggec

agcttggece

gtccaacatt

cggggteatt

gecegectygyg

ccatagtaac

ctgcccactt

atgacggtaa

cttggcagta

acatcaatgg

acgtcaatgg

actcecgeccee

gagctegttt

atagaagaca

geccetgggcea

cttattttgg

gcgtgggaac

ggaacacatg

caggaagtga

gagtaagatt

tttgtgttac

aggcgattaa

agtgaattgt

attgcatacg

accgccatgt

agttcatage

ctgaccgece

gccaataggg

ggcagtacat

atggceegec

catctacgta

gecgtggatag

gagtttgttt

attgacgcaa

agtgaaccgt

ccgggaccga

ggttggtatc

a, cor t

attgaagcca

ggggcgggty

taagcgacgg

caattttege

tggccatttt

tcatagcgeyg

gttgggtaac

aatacgactc

ttgtatccat

tgacattgat

ccatatatgg

aacgaccccce

actttccatt

caagtgtatc

tggcattatg

ttagtcatcg

cggtttgact

tggcaccaaa

atgggcggta

cagatcgect

tccagectga

aaggttacaa

aaaatttttyg ttaaatcagce

ataaatcaaa agaatagacc

cactattaaa gaacgtggac

geccactacyg tgaaccatca

taaatcggaa ccctaaaggg

tggcgagaaa ggaagggaag

cggtcacget gegegtaace

cattcgccat tcaggatcga

atatgataat gagggggtgg

acgtagtagt gtggcggaag

atgtggcaaa agtgacgttt

geggttttag geggatgttg

cgcgggaaaa ctgaataaga

taatactgct agagatctgg

gecagggttt tcccagtcac

actatagggc gaattgggta

atcataatat gtacatttat

tattgactag ttattaatag

agttccgegt tacataactt

geccattgac gtcaataatg

gacgtcaatg ggtggagtat

atatgccaag tacgcccect

cccagtacat gaccttatgg

ctattaccat ggtgatgegyg

cacggggatt tccaagtcte

atcaacggga ctttccaaaa

ggcgtgtacg gtgggaggte

ggagacgcca tccacgetgt

ctctagecta gctctgaagt

gacaggttta aggagaccaa

8640

8700

8760

8820

8880

8940

9000

9060

9073

synthetic chimeric adenoviral vector DS2bC-HA
influenza hemagglutinin (HA)
and cytomegalovirus (CMV) promotor,

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320
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tagaaactgg gcatgtggag acagagaaga ctcttgggtt tctgataggce actgactctce 1380
tctgectatt ggtctatttt cccaccctta ggetgctggt ctgagectag gagatctcete 1440
gaggtcgacg gtatcgatgce caccatggag aaaatcgtcec tgttgctcgce tattgtgtcet 1500
ctagtgaaga gcgatcaaat ttgtatcggc taccatgcca ataactcaac agagcaggtce 1560
gatactatca tggagaaaaa cgtaacagtt actcatgccc aagacatctt ggaaaagacc 1620
cacaacggca aactttgcga cctggatgga gtgaagcccce tgatcctceceg ggactgttca 1680
gtcgetggtt ggctgctcecgg gaaccctatg tgtgatgagt ttatcaacgt gcctgaatgg 1740
tcttacattg tggagaaggc taaccctacc aatgacctcect gectatcctgg gtcatttaac 1800
gattacgagg aactgaaaca cctgttgtct agaattaacc actttgaaaa gatacagatt 1860
atacccaagt ctagttggag tgatcacgaa gcctcecctcag gegttagcte agegtgtecce 1920
tatctgggct ctccatccectt ctttagaaat gtggtctggt taatcaaaaa gaacagtacc 1980
tacccaacca tcaaaaagtc ttataacaat accaatcagg aggacctgct cgtgttgtgg 2040
ggtatccate acccgaacga cgccgetgaa cagactagge tgtatcagaa ccccactaca 2100
tacatcagta ttggcacgag tactctgaac cagcgattag tgccaaagat tgcaacacgg 2160
agcaaagtaa atgggcaatc tggcaggatg gagtttttct ggacaatctt aaaacccaac 2220
gatgcgataa atttcgagtc caatggcaat ttcatcgccc ctgaatacgc ctataagatc 2280
gtgaaaaagg gggactctgc aattatgaag tccgaattag agtatggcaa ttgcaacacyg 2340
aagtgccaga caccaatggg agccattaat agctcaatgc ccttccataa tattcatcca 2400
ttgaccattg gggagtgccc aaagtacgtg aagtccaacc gecctggtcect cgcaaccggt 2460
ctaagaaata gcccgcagag agaatcgcgg aggaagaaac gtggcctgtt tggecgcgatt 2520
gccggatteca tcecgagggagg ctggcagggt atggtcgatg gttggtacgg ataccaccat 2580
agcaacgaac aggggtccgg ctatgcagca gataaggaga gcactcagaa agctattgac 2640
ggagttacaa acaaggttaa tagtattata gataaaatga acacgcaatt cgaggccgtt 2700
gggagggagt ttaacaatct ggaacgccgg atcgaaaatc tgaataagaa aatggaagac 2760
ggcttceccttyg acgtgtggac ttataatgca gagctgcttg tactcatgga gaacgagagg 2820
accctggatt tccacgatag caacgtgaag aacctttacg acaaggtgag acttcagctce 2880
cgagacaacg ccaaggagct ggggaatgga tgcttcgagt tttaccacaa atgtgacaat 2940
gagtgcatgg aaagtatacg caacgggacc tacaattacc ctcagtatag cgaagaggct 3000
cggctcaaac gcgaagagat aagcggggtg aaattggaat caatcggaac atatcaaatc 3060
ctgtccatct attccaccgt cgectcetteg ctggcceccteg ctatcatgat ggctggtetg 3120
tcectatgga tgtgttccaa tggaagectt cagtgccegta tttgtatatg agcggccgcece 3180
ctattctata gtgtcaccta aatgctagag ctcgctgatc agcctcgact gtgecttcta 3240
gttgccagec atctgttgtt tgcccctece cecgtgectte cttgaccectg gaaggtgceca 3300
ctcccactgt cctttcecctaa taaaatgagg aaattgcatc gecattgtctg agtaggtgtce 3360
attctattct ggggggtggyg gtggggcagg acagcaaggg ggaggattgg gaagacaata 3420
gcaggcatge tggggatgcg gtgggctcta tggcttctga ggcggaaaga accaaagcett 3480
aacatcatca ataatatacc ttattttgga ttgaagccaa tatgataatg agggggtgga 3540
gtttgtgacg tggcgegggg cgtgggaacg gggcgggtga cgtagtagtg tggcggaagt 3600
gtgatgttgc aagtgtggcg gaacacatgt aagcgacgga tgtggcaaaa gtgacgtttt 3660
tggtgtgcge cggtgtacac aggaagtgac aattttcgeg cggttttagg cggatgttgt 3720
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agtaaatttg ggcgtaaccg agtaagattt ggccattttc gcgggaaaac tgaataagag 3780
gaagtgaaat ctgaataatt ttgtgttact catagcgcgt aatactgtaa tagtaatcaa 3840
ttacggggtc attagttcat agcccatata tggagttccg cgttacataa cttacggtaa 3900
atggccecgece tggctgaccg cccaacgacce cccgceccatt gacgtcaata atgacgtatg 3960
ttcccatagt aacgccaata gggactttce attgacgtca atgggtggag tatttacggt 4020
aaactgccca cttggcagta catcaagtgt atcatatgcc aagtacgccce cctattgacg 4080
tcaatgacgg taaatggccc gcectggcatt atgcccagta catgacctta tgggacttte 4140
ctacttggca gtacatctac gtattagtca tcgctattac catggtgatg cggttttggce 4200
agtacatcaa tgggcgtgga tagcggtttg actcacgggg atttccaagt ctccacccca 4260
ttgacgtcaa tgggagtttg ttttggcacc aaaatcaacg ggactttcca aaatgtcgta 4320
acaactccge cccattgacg caaatgggcg gtaggcgtgt acggtgggag gtctatataa 4380
gcagagctgg tttagtgaac cgtcagatcc gctagagatc tgggaaacga tatgggctga 4440
atacggatcc gtattcagcc catatcgttt ctctagaaat aaaatatctt tattttcatt 4500
acatctgtgt gttggttttt tgtgtggcgg ccgctcgage ctaagcecttct agataagata 4560
tcecgatecac cggatctaga taactgatca taatcagcca taccacattt gtagaggttt 4620
tacttgcttt aaaaaacctc ccacacctce ccctgaacct gaaacataaa atgaatgcaa 4680
ttgttgttgt taacttgttt attgcagctt ataatggtta caaataaagc aatagcatca 4740
caaatttcac aaataaagca tttttttcac tgcattctag ttgtggtttg tccaaactca 4800
tcaatgtatc ttaacgcgga tctgggcegtg gttaagggtg ggaaagaata tataaggtgg 4860
gggtcttatg tagttttgta tctgttttgce agcagccgec gccgccatga gcaccaactce 4920
gtttgatgga agcattgtga gcttgtcgac tcgaagatct gggcgtggtt aagggtggga 4980
aagaatatat aaggtggggg tcttatgtag ttttgtatct gttttgcage agccgccgcece 5040
gccatgagca ccaactcgtt tgatggaagce attgtgaget catatttgac aacgcgcatg 5100
cceccatggg cecggggtgeg tcagaatgtg atgggctceca gecattgatgg tegecccgte 5160
ctgcccgcaa actctactac cttgacctac gagaccgtgt ctggaacgcce gttggagact 5220
gcagccteeg ccgecgette agecgctgca geccaccgceee gegggattgt gactgacttt 5280
gctttectga gececgettge aagcagtgca gecttcececcgtt catccgecccg cgatgacaag 5340
ttgacggctce ttttggcaca attggattct ttgacccecggg aacttaatgt cgtttcectcag 5400
cagctgttgg atctgcgcca gcaggtttcet gcecctgaagg cttectceccee teccaatgeg 5460
gtttaaaaca taaataaaaa accagactct gtttggattt ggatcaagca agtgtcttge 5520
tgtctttatt taggggtttt gegcgcegcegg taggcceggg accageggte teggtegttg 5580
agggtccetgt gtatttttte caggacgtgg taaaggtgac tctggatgtt cagatacatg 5640
ggcataagcc cgtctetggg gtggaggtag caccactgca gagcttcatg ctgeggggtyg 5700
gtgttgtaga tgatccagtc gtagcaggag cgctgggcgt ggtgcctaaa aatgtcttte 5760
agtagcaagc tgattgccag gggcaggccce ttggtgtaag tgtttacaaa gcggttaagce 5820
tgggatgggt gcatacgtgg ggatatgaga tgcatcttgg actgtatttt taggttggcet 5880
atgttcccag ccatatcect ccggggattce atgttgtgca gaaccaccag cacagtgtat 5940
ccggtgcact tgggaaattt gtcatgtage ttagaaggaa atgcgtggaa gaacttggag 6000

acgcccettgt gacctccaag attttceccatg cattcgteca taatgatggce aatgggccca 6060
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¢gggcggegy

atgagatcgt

atggttccat

agttcagatg

ggggagatca

ggcccegtaaa

tcatcectga

accaaatcecg

tttttcaacy

tccaggeggt

cgtttegegy

ccagggteat

aggggtgege

tgaagcgetyg

agtccagecc

acgaggggca

gggagtagge

getetggecy

ctetggttte

atacagactt

aaatgcaagg

tagtcatgcet

atttttctet

acatttaaac

ggactacgge

ccgacagete

gattcatcgg

cgtagagaca

acataaacac

acatacagcg

attaaaaaaa

aagtgcagag

acacccagaa

tcctcaaatce

aattcccaac

gececegegee

aggtatatta

cacagatgceg

tegetgeget

cggttatcca

cctgggegaa

cataggccat

ceggeccagyg

gggggatcat

gctgggaaga

tcacacctat

gcaggggggc

ccagaaggceg

gtttgagacc

cccacagete

gttggggcgy

gtctttccac

tcegggetge

ceggtetteg

ctecegeggeyg

gtgcagactt

atcecgegecyg

ttcggggtca

catgagcegyg

gagagggagt

tgctgetcaa

catgcagata

caaacatgtc

attagaagcc

catgceggeyg

ctcggteatg

tcagtgctaa

acattacagc

ctgaaaaacc

cttcacageg

caccactcga

cgagtatata

aaccgcacge

gtcactteeyg

acatacaagt

acgtcacaaa

ttgatgatgt

taaggagaaa

cggtegtteg

cagaatcagg

gatatttctg

ttttacaaag

ggcgtagtta

gtctacctge

aagcaggttce

taccgggtge

cacttecgtta

ctegeegece

gtcegecgta

ggtcacctge

ctttegetgt

dggcgeagygy

gegetggeca

cectgegegt

tggcecettygyg

ttgagggcgt

caggceeage

aaaaccaggt

tgtccacget

ttaaacgaat

aaaatcaggc

aaggcaggta

tgcgggttte

tgtcttacaa

tgaccgtaaa

tccggagtcea

aaagcgaccg

ccccatagga

ctcctgecta

gcagcctaac

cacggcacca

taggactaaa

gaacctacge

ttttceccacy

tactcegece

ctccacccecce

taattaacat

ataccgcatce

getgeggega

ggataacgca

ggatcactaa

¢gcegggegga

ccctcacaga

ggggcgatga

ctgagcaget

aactggtagt

agcatgtecce

agcgatagca

ggcatgettt

tctacggeat

acggcagtag

tcctegteag

gggtgcgctt

cggccaggta

cgcgcagett

agagcttggg

agacggtcete

ttceccecatyg

cggtgacgaa

tcaatagett

aaagcctege

agctccggaa

tgcataaaca

caggaaaaac

aaaactggtc

taatgtaaga

aaatagcceg

ggtataacaa

ggcaaaatag

agtcagecett

gctcaatcag

aaatgacgta

ccagaaacga

ttacgtaact

taaaacctac

tcattatcat

gecatggatce

aggcgetett

geggtatcag

ggaaagaaca

cgtcatagtt gtgttccagyg

gggtgccaga ctgcggtata

tttgcattte ccacgettty

agaaaacggt ttccggggta

gegacttace gcageeggtg

taagagagct gcagctgecg

tgactcgcat gtttteectyg

gttettgcaa ggaagcaaag

tgagcgtttyg accaagcagt

ctcgatccag catatctect

tcggtgeteyg tccagacggy

cgtagtctgg gtcacggtga

gaggctggte ctgetggtge

gecatttgace atggtgtcat

geceettggag gaggegecge

cgcgagaaat accgattceeg

gecattccacyg agccaggtga

ctttttgatg cgtttcttac

aaggctgtce gtgtcccegt

gttgcatggg cggcgatata

gcaaaaaaga aagcacatcg

ccaccacaga aaaagacacc

caaaataaaa taacaaaaaa

aacccttata agcataagac

accgtgatta aaaagcacca

ctcggtaaac acatcaggtt

ggggaataca tacccgcagg

aattaatagg agagaaaaac

cacccteeceyg ctecagaaca

accagtaaaa aagaaaacct

tcacagtgta aaaaagggcc

acggttaaag tccacaaaaa

aagccaaaaa acccacaact

tcccatttta agaaaactac

gtcaccegee ccegtteccac

attggcttca atccaaaata

atatgcggtyg tgaaataccyg

cecgettecte getcactgac

ctcactcaaa ggcggtaata

tgtgagcaaa aggccagcaa

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460
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aaggccagga accgtaaaaa ggccgcegttg ctggegtttt tceccatagget ccgecccect 8520
gacgagcatc acaaaaatcg acgctcaagt cagaggtggce gaaacccgac aggactataa 8580
agataccagg cgtttcccee tggaagctce ctegtgeget ctectgttee gaccctgecg 8640
cttaccggat acctgtcecge ctttctecct tcecgggaageg tggcegecttte tcatagetca 8700
cgctgtaggt atctcagttc ggtgtaggtce gttegctceca agctgggctg tgtgcacgaa 8760
cceceegtte agecccgacceg ctgcgectta tceccggtaact atcgtcecttga gtccaaccceg 8820
gtaagacacyg acttatcgcce actggcagca gccactggta acaggattag cagagcgagyg 8880
tatgtaggcg gtgctacaga gttcttgaag tggtggecta actacggcta cactagaagg 8940
acagtatttg gtatctgcge tcectgctgaag ccagttacct tcggaaaaag agttggtagce 9000
tcttgatcecg gcaaacaaac caccgctggt agecggtggtt tttttgtttg caagcagcag 9060
attacgcgca gaaaaaaagg atctcaagaa gatcctttga tecttttctac ggggtctgac 9120
gctcagtgga acgaaaactc acgttaaggg attttggtca tgagattatc aaaaaggatc 9180
ttcacctaga tccttttaaa ttaaaaatga agttttaaat caatctaaag tatatatgag 9240
taaacttggt ctgacagtta ccaatgctta atcagtgagg cacctatctc agcgatctgt 9300
ctatttegtt catccatagt tgcctgactce ccegtegtgt agataactac gatacgggag 9360
ggcttaccat ctggccccag tgctgcaatg ataccgcgag acccacgctce accggctceca 9420
gatttatcag caataaacca gccagccgga agggccgagce gcagaagtgg tcectgcaact 9480
ttatccgect ccatccagte tattaattgt tgccgggaag ctagagtaag tagttcgeca 9540
gttaatagtt tgcgcaacgt tgttgccatt gctgcagcca tgagattatc aaaaaggatc 9600
ttcacctaga tccttttcac gtagaaagcce agtccgcaga aacggtgctg accccggatg 9660
aatgtcagcet actgggctat ctggacaagg gaaaacgcaa gcgcaaagag aaagcaggta 9720
gcttgcagtyg ggcttacatg gcgatagcta gactgggcgg ttttatggac agcaagcgaa 9780
ccggaattge cagctggggce gecctcetggt aaggttggga agccctgcaa agtaaactgg 9840
atggctttect cgccgccaag gatctgatgg cgcaggggat caagctctga tcaagagaca 9900
ggatgaggat cgtttcgcat gattgaacaa gatggattgc acgcaggttc tccggccget 9960
tgggtggaga ggctattcgg ctatgactgg gcacaacaga caatcggctg ctctgatgece 10020
gcegtgttee ggctgtcage gcaggggcge ccggttcettt ttgtcaagac cgacctgtcece 10080
ggtgccctga atgaactgca agacgaggca gcgcggctat cgtggctggce cacgacggge 10140
gttececttgeg cagectgtgct cgacgttgtce actgaagcgg gaagggactg gctgctattg 10200
ggcgaagtgce cggggcagga tctectgtca tcectcaccttg ctectgccga gaaagtatce 10260
atcatggctg atgcaatgcg gcggctgcat acgcttgate cggctacctg cccattcgac 10320
caccaagcga aacatcgcat cgagcgagca cgtactcgga tggaagccgg tcttgtcgat 10380
caggatgatc tggacgaaga gcatcagggg ctcgcgccag ccgaactgtt cgccaggcte 10440
aaggcgagca tgcccgacgg cgaggatctce gtcgtgacce atggcgatge ctgcttgecg 10500
aatatcatgg tggaaaatgg ccgcttttcet ggattcatcg actgtggccg getgggtgtg 10560
gcggaccget atcaggacat agegttgget acccgtgata ttgctgaaga gcttggegge 10620
gaatgggctg accgcttcect cgtgectttac ggtatcgeceg ctcecccgattce gcagegcate 10680
gccttcectate gecttettga cgagttette tgaattttgt taaaattttt gttaaatcag 10740

ctcatttttt aaccaatagg ccgaaatcgg caacatccct tataaatcaa aagaatagac 10800
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cgcgataggg ttgagtgttg ttccagtttg gaacaagagt ccactattaa agaacgtgga 10860
ctccaacgtc aaagggcgaa aaaccgtcta tcagggcgat ggcccactac gtgaaccatce 10920
acccaaatca agttttttge ggtcgaggtg ccgtaaagct ctaaatcgga accctaaagg 10980
gagceccccega tttagagcett gacggggaaa gccggcgaac gtggcgagaa aggaagggaa 11040
gaaagcgaaa ggagcgggcg ctagggcegcet ggcaagtgta gcecggtcacgce tgcgegtaac 11100
caccacaccce gcgcgcttaa tgcgecgcta cagggcgegt ccattcecgceca ttcaggatceg 11160
aattaattct taattaagga tccnnnectg tcectcgaccg atgcccttga gagccttcaa 11220
cccagtcecage tecttceceggt gggcgegggg catgactate gtcecgeccgcac ttatgactgt 11280
cttctttatc atgcaactcg taggacaggt gccggcagceg ctcetgggtca tttteggega 11340
ggaccgcttt cgctggagcg cgacgatgat cggcctgteg cttgcecggtat tcggaatctt 11400
gcacgccecete gctcaagect tcecgtcactgg tecccgeccace aaacgtttcg gcgagaagca 11460
ggccattatc gccggcatgg cggccgacgce gctgggctac gtcecttgetgg cgttegegac 11520
gcgaggctgg atggecttcee ccattatgat tetteteget tecggcggca tcgggatgee 11580
cgegttgcag gecatgctgt ccaggcaggt agatgacgac catcagggac agcttcaagg 11640
atcgctegeg getcttacca gectaactte gatcactgga ccgctgateg tcacggegat 11700
ttatgccgece tcggcgagca catggaacgg gttggcatgg attgtaggcg ccgccectata 11760
ccttgtetge ctcececcgegt tgcgtegegg tgcatggage cgggccacct cgacctgaat 11820
ggaagccgge ggcacctcecge taacggattc accactccaa gaattggagc caatcaattc 11880
ttgcggagaa ctgtgaatgc gcaaaccaac ccttggcaga acatatccat cgcgtecgece 11940
atctccagca geccgcacgeg gegcatcteg ggcagcegttg ggtectggee acgggtgege 12000
atgatcgtgce tectgtcecgtt gaggacccecgg ctaggctgge ggggttgcect tactggttag 12060
cagaatgaat caccgatacg cgagcgaacg tgaagcgact gctgctgcaa aacgtctgeg 12120
acctgagcaa caacatgaat ggtcttecggt ttcegtgttt cgtaaagtct ggaaacgcgg 12180
aagtcagcgce cctgcaccat tatgttceccgg atctgcatcg caggatgctg ctggctacce 12240
tgtggaacac ctacatctgt attaacgaag cgctggcatt gaccctgagt gatttttcte 12300
tggtcecegee gecatccatac cgccagttgt ttaccctcac aacgttccag taaccgggca 12360
tgttcatcat cagtaacccg tatcgtgagce atcctctecte gtttcatcgg tatcattacce 12420
cccatgaaca gaaattccecce cttacacgga ggcatcaagt gaccaaacag gaaaaaaccg 12480
ccettaacat ggcccgcettt atcagaagcc agacattaac gcttcectggag aaactcaacg 12540
agctggacgce ggatgaacag gcagacatct gtgaatcgct tcacgaccac gctgatgage 12600
tttaccgcag ctgcctegeg cgttteggtg atgacggtga aaacctctga cacatgcage 12660
tcecggagac ggtcacaget tgtctgtaag cggatgccgg gagcagacaa gceccgtcagg 12720
gcgegtcage gggtgttgge gggtgtceggg gegcagccat gacccagtca cgtagcgata 12780
gcggagtgta tactggctta actatgcgge atcagagcag attgtactga gagtgcacca 12840
tatgcggtgt gaaataccgc acagatgcgt aaggagaaaa taccgcatca ggcgetctte 12900
cgcttecteg ctcactgact cgctgegcete ggtegttegg ctgcggcgag cggtatcage 12960
tcactcaaag gcggtaatac ggttatccac agaatcaggg gataacgcag gaaagaacat 13020
gtgagcaaaa ggccagcaaa aggccaggaa ccgtaaaaag gccgcegttge tggegttttt 13080
ccataggctce cgccccectg acgagcatca caaaaatcga cgctcaagtce agaggtggeg 13140

aaacccgaca ggactataaa gataccaggc gtttcccect ggaagctccece tegtgegete 13200
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tcetgttecg accctgcecege ttaccggata cctgtcecgee ttteteccctt cgggaagegt 13260
ggcgctttet caatgctcac gctgtaggta tcectcagtteg gtgtaggtcg ttegetccaa 13320
gctgggctgt gtgcacgaac ccccecgttca geccgaccge tgcgecttat ccggtaacta 13380
tcgtecttgag tccaaccecgg taagacacga cttatcgcecca ctggcagcag ccactggtaa 13440
caggattagc agagcgaggt atgtaggcgg tgctacagag ttcttgaagt ggtggcctaa 13500
ctacggctac actagaagga cagtatttgg tatctgcgct ctgctgaage cagttacctt 13560
cggaaaaaga gttggtagct cttgatccgg caaacaaacc accgctggta geggtggttt 13620
ttttgtttgce aagcagcaga ttacgcgcag aaaaaaagga tctcaagaag atcctttgat 13680
cttttctacg gggtctgacyg ctcagtggaa cgaaaactca cgttaaggga ttttggtcat 13740
gagattatca aaaaggatct tcacctagat ccttttaaat taaaaatgaa gttttaaatc 13800
aatctaaagt atatatgagt aaacttggtc tgacagttac caatgcttaa tcagtgaggce 13860
acctatctca gcgatctgte tatttegtte atccatagtt gectgactcece cegtegtgta 13920
gataactacg atacgggagg gcttaccatc tggccccagt gctgcaatga taccgcgaga 13980
cccacgctca ccggctcecag atttatcage aataaaccag ccagccggaa gggccgageg 14040
cagaagtggt cctgcaactt tatccgectce catccagtct attaattgtt geccgggaage 14100
tagagtaagt agttcgccag ttaatagttt gcgcaacgtt gttgccattg ctgcagccat 14160
gagattatca aaaaggatct tcacctagat ccttttcacg tagaaagcca gtccgcagaa 14220
acggtgctga ccccggatga atgtcagcta ctgggctate tggacaaggg aaaacgcaag 14280
cgcaaagaga aagcaggtag cttgcagtgg gcttacatgg cgatagctag actgggcggt 14340
tttatggaca gcaagcgaac cggaattgcc agctggggcg ccctcectggta aggttgggaa 14400
gccctgcaaa gtaaactgga tggcectttecte gecgeccaagg atctgatggce gcaggggatce 14460
aagctctgat caagagacag gatgaggatc gtttcgcatg attgaacaag atggattgca 14520
cgcaggttct cecggeccgett gggtggagag gctattcegge tatgactggg cacaacagac 14580
aatcggcetge tctgatgceg cegtgttcecceg gctgtcageg caggggcegece cggttetttt 14640
tgtcaagacc gacctgtceg gtgccectgaa tgaactgcaa gacgaggcag cgcggctatce 14700
gtggctggece acgacgggcg ttecttgege agectgtgcte gacgttgtca ctgaageggg 14760
aagggactgg ctgctattgg gcgaagtgcce ggggcaggat ctcctgtcat ctcaccttge 14820
tcetgecgag aaagtatcca tcatggctga tgcaatgegg cggctgcata cgcttgatce 14880
ggctacctge ccattcgacce accaagcgaa acatcgcatc gagcgagcac gtactcggat 14940
ggaagccggt cttgtcgate aggatgatct ggacgaagag catcaggggce tcgegceccage 15000
cgaactgttc gccaggctca aggcgagcat gcccgacggce gaggatctceg tegtgaccca 15060
tggcgatgcce tgcttgccga atatcatggt ggaaaatgge cgcttttcetg gattcatcga 15120
ctgtggecgg ctgggtgtgg cggaccgcta tcaggacata gcgttggcta cccgtgatat 15180
tgctgaagag cttggcggceg aatgggctga ccgcttecte gtgctttacg gtatcgecge 15240
tcecgatteg cagcegcateg ccecttetateg ccttecttgac gagttettet gaattttgtt 15300
aaaatttttg ttaaatcagc tcatttttta accaataggc cgaaatcggc aacatccctt 15360
ataaatcaaa agaatagacc gcgatagggt tgagtgttgt tccagtttgg aacaagagtce 15420
cactattaaa gaacgtggac tccaacgtca aagggcgaaa aaccgtctat cagggcgatg 15480

gcccactacg tgaaccatca cccaaatcaa gttttttgeg gtcgaggtgce cgtaaagctce 15540
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taaatcggaa

tggcgagaaa

cggtcacget

cattcgecat

tggattgaag

aacggggegy

atgtaagcga

tgacaatttt

atttggccat

tactcatage

taagttgggt

tgtaatacga

acgttgtatc

tgttgacatt

agcccatata

cccaacgacc

gggactttee

catcaagtgt

gectggeatt

gtattagtca

tagcggtttyg

ttttggcacc

caaatgggceg

cgtcagateg

cgatccagec

atcaaggtta

agactcttygg

ttaggetget

gagaaaatcg

ggctaccatg

gttactcatg

ggagtgaagc

atgtgtgatg

accaatgacc

tctagaatta

gaagcctect

aatgtggtct

aataccaatc

gaacagacta

aaccagcgat

ccctaaaggyg

dgaagggaag

gegegtaace

tcaggatcga

ccaatatgat

gtgacgtagt

cggatgtggc

cgegeggttt

tttegeggga

gegtaatact

aacgccaggyg

ctcactatag

catatcataa

gattattgac

tggagttceg

ccegeccatt

attgacgtca

atcatatgcc

atgcccagta

tcgctattac

actcacggygyg

aaaatcaacg

gtaggcgtgt

cctggagacy

tgactctage

caagacaggt

gtttctgata

ggtctgagee

teetgttget

ccaataactc

cccaagacat

ccctgatect

agtttatcaa

tctgctatee

accactttga

caggcgttag

ggttaatcaa

aggaggacct

ggctgtatca

tagtgccaaa

agcccecgat

aaagcgaaag

accacacccyg

attaattctt

aatgaggggyg

agtgtggcegg

aaaagtgacg

taggcggatg

aaactgaata

gctagagatce

ttttcccagt

ggcgaattgg

tatgtacatt

tagttattaa

cgttacataa

gacgtcaata

atgggtggag

aagtacgccc

catgacctta

catggtgatg

atttccaagt

ggactttcca

acggtgggag

ccatccacge

ctagctctga

ttaaggagac

ggcactgact

taggagatct

cgctattgtyg

aacagagcag

cttggaaaag

cegggactgt

cgtgectgaa

tgggtcattt

aaagatacag

ctcagegtgt

aaagaacagt

getegtgtty

gaaccccact

gattgcaaca

ttagagcttyg

gagcegggcege

cgcgettaat

aattaacatc

tggagtttgt

aagtgtgatg

tttttggtgt

ttgtagtaaa

agaggaagtg

tggcgaaagg

cacgacgttyg

gtactggcca

tatattgget

tagtaatcaa

cttacggtaa

atgacgtatg

tatttacggt

cctattgacyg

tgggacttte

cggttttgge

ctccacccca

aaatgtcgta

gtctatataa

tgttttgacc

agttggtggt

caatagaaac

ctectetgect

ctcgaggteg

tctectagtga

gtcgatacta

acccacaacg

tcagtecgetyg

tggtcttaca

aacgattacg

attataccca

cecctatetygyg

acctacccaa

tggggtatcc

acatacatca

cggagcaaag

acggggaaag ccggcgaacg

tagggcgetyg gcaagtgtag

gegecgetace agggegegte

atcaataata taccttattt

gacgtggcge ggggcgtggyg

ttgcaagtgt ggcggaacac

gegecggtgt acacaggaag

tttgggcgta accgagtaag

aaatctgaat aattttgtgt

gggatgtget gcaaggcgat

taaaacgacg gccagtgaat

cagagcttgg cccattgeat

catgtccaac attaccgeca

ttacggggtc attagttcat

atggcccgee tggctgaccyg

ttcccatagt aacgccaata

aaactgccca cttggcagta

tcaatgacgg taaatggcce

ctacttggca gtacatctac

agtacatcaa tgggcgtgga

ttgacgtcaa tgggagtttyg

acaactcecge cccattgacg

gcagagcteg tttagtgaac

tccatagaag acaccgggac

gaggccctgg gcaggttggt

tgggcatgtyg gagacagaga

attggtctat tttecccacce

acggtatcga tgccaccatg

agagcgatca aatttgtatc

tcatggagaa aaacgtaaca

gcaaactttyg cgacctggat

gttggetget cgggaaccct

ttgtggagaa ggctaaccct

aggaactgaa acacctgttg

agtctagttyg gagtgatcac

getetecate cttetttaga

ccatcaaaaa gtcttataac

atcacccgaa cgacgccget

gtattggcac gagtactctg

taaatgggca atctggcagyg

15600

15660

15720

15780

15840

15900

15960

16020

16080

16140

16200

16260

16320

16380

16440

16500

16560

16620

16680

16740

16800

16860

16920

16980

17040

17100

17160

17220

17280

17340

17400

17460

17520

17580

17640

17700

17760

17820

17880

17940
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atggagtttt tctggacaat cttaaaaccc aacgatgcga taaatttcga gtccaatgge 18000
aatttcatcg cccctgaata cgcctataag atcgtgaaaa agggggactc tgcaattatg 18060
aagtccgaat tagagtatgg caattgcaac acgaagtgcce agacaccaat gggagccatt 18120
aatagctcaa tgcccttecca taatattcat ccattgacca ttggggagtg cccaaagtac 18180
gtgaagtcca accgcectggt cctegcaacce ggtctaagaa atagcccgca gagagaatcg 18240
cggaggaaga aacgtggcct gtttggcgceg attgccggat tcatcgaggg aggctggcag 18300
ggtatggtcg atggttggta cggataccac catagcaacg aacaggggtc cggctatgca 18360
gcagataagg agagcactca gaaagctatt gacggagtta caaacaaggt taatagtatt 18420
atagataaaa tgaacacgca attcgaggcc gttgggaggg agtttaacaa tctggaacgce 18480
cggatcgaaa atctgaataa gaaaatggaa gacggcttcce ttgacgtgtg gacttataat 18540
gcagagctge ttgtactcat ggagaacgag aggaccctgg atttccacga tagcaacgtg 18600
aagaaccttt acgacaaggt gagacttcag ctccgagaca acgccaagga gctggggaat 18660
ggatgctteg agttttacca caaatgtgac aatgagtgca tggaaagtat acgcaacggg 18720
acctacaatt accctcagta tagcgaagag gctcggctca aacgcgaaga gataagcggg 18780
gtgaaattgg aatcaatcgg aacatatcaa atcctgtcca tctattccac cgtegectet 18840
tcgectggece tecgctatcat gatggetggt ctgtccctat ggatgtgtte caatggaage 18900
cttcagtgcce gtatttgtat atgagcggcc gccctattcect atagtgtcac ctaaatgcta 18960
gagctcgetyg atcagecctceg actgtgectt ctagttgcca gecatctgtt gtttgeccect 19020
cceecegtgece ttecttgace ctggaaggtg ccactcccac tgtcectttece taataaaatg 19080
aggaaattgc atcgcattgt ctgagtaggt gtcattctat tctggggggt ggggtgggge 19140
aggacagcaa gggggaggat tgggaagaca atagcaggca tgctggggat gcggtggget 19200
ctatggcttc tgaggcggaa agaaccaaag cttaacatca tcaataatat accttatttt 19260
ggattgaagc caatatgata atgagggggt ggagtttgtg acgtggcgcg gggcegtggga 19320
acggggceggg tgacgtagta gtgtggcgga agtgtgatgt tgcaagtgtg gcggaacaca 19380
tgtaagcgac ggatgtggca aaagtgacgt ttttggtgtg cgccggtgta cacaggaagt 19440
gacaattttc gcgeggtttt aggcggatgt tgtagtaaat ttgggcgtaa ccgagtaaga 19500
tttggccatt ttcgcgggaa aactgaataa gaggaagtga aatctgaata attttgtgtt 19560
actcatagcg cgtaatactg taatagtaat caattacggg gtcattagtt catagcccat 19620
atatggagtt ccgcgttaca taacttacgg taaatggcce gcctggctga ccgcccaacg 19680
accceegece attgacgtca ataatgacgt atgttcccat agtaacgcca atagggactt 19740
tccattgacg tcaatgggtyg gagtatttac ggtaaactgce ccacttggca gtacatcaag 19800
tgtatcatat gccaagtacg ccccctattg acgtcaatga cggtaaatgg cccgectgge 19860
attatgccca gtacatgacc ttatgggact ttcctacttg gcagtacatc tacgtattag 19920
tcatcgctat taccatggtg atgcggtttt ggcagtacat caatgggcgt ggatagcecggt 19980
ttgactcacg gggatttcca agtctceccacce ccattgacgt caatgggagt ttgttttgge 20040
accaaaatca acgggacttt ccaaaatgtc gtaacaactc cgccccattg acgcaaatgg 20100
gcggtaggeg tgtacggtgg gaggtctata taagcagagce tggtttagtg aaccgtcaga 20160
tcegctagag atctgggaaa cgatatgggce tgaatacgga tccgtattca geccatatceg 20220

tttctctaga aataaaatat ctttattttc attacatctg tgtgttggtt ttttgtgtgg 20280
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cggccgeteg agcectaaget tcectagataag atatccgatce caccggatct agataactga 20340
tcataatcag ccataccaca tttgtagagg ttttacttgce tttaaaaaac ctcccacacc 20400
tceccectgaa cctgaaacat aaaatgaatg caattgttgt tgttaacttg tttattgcag 20460
cttataatgg ttacaaataa agcaatagca tcacaaattt cacaaataaa gcattttttt 20520
cactgcattc tagttgtggt ttgtccaaac tcatcaatgt atcttaacgc ggatctggge 20580
gtggttaagg gtgggaaaga atatataagg tgggggtctt atgtagtttt gtatctgttt 20640
tgcagcagcce gcecgecgeca tgagcaccaa ctcgtttgat ggaagcattg tgagettgte 20700
gactcgaaga tctgggcgtg gttaagggtg ggaaagaata tataaggtgg gggtcttatg 20760
tagttttgta tctgttttgce agcagccgcece gccgccatga gcaccaactce gtttgatgga 20820
agcattgtga gctcatattt gacaacgcgc atgcccccat gggceccggggt gecgtcagaat 20880
gtgatgggct ccagcattga tggtcgccecce gtcecctgcecceg caaactctac taccttgacce 20940
tacgagaccg tgtctggaac gccgttggag actgcagect cecgccgecge ttcagecget 21000
gcagccacceg cccgcegggat tgtgactgac tttgectttec tgagcecccgcet tgcaagcagt 21060
gcagctteee gttcatccge ccgegatgac aagttgacgg ctecttttgge acaattggat 21120
tctttgacce gggaacttaa tgtcgtttcet cagcagetgt tggatctgceg ccagcaggtt 21180
tctgcectga aggcttcecte cecteccaat gcggtttaaa acataaataa aaaaccagac 21240
tctgtttgga tttggatcaa gcaagtgtct tgctgtcecttt atttaggggt tttgecgegeg 21300
cggtaggccce gggaccagceg gtcecteggteg ttgagggtcece tgtgtatttt ttccaggacg 21360
tggtaaaggt gactctggat gttcagatac atgggcataa gcccgtctcet ggggtggagg 21420
tagcaccact gcagagcttc atgctgcggg gtggtgttgt agatgatcca gtcgtagcag 21480
gagcgctggg cgtggtgcct aaaaatgtct ttcagtagca agctgattgce caggggcagg 21540
ccettggtgt aagtgtttac aaagcggtta agctgggatg ggtgcatacg tggggatatg 21600
agatgcatct tggactgtat ttttaggttg gctatgttce cagccatatc cctcecgggga 21660
ttcatgttgt gcagaaccac cagcacagtg tatccggtge acttgggaaa tttgtcatgt 21720
agcttagaag gaaatgcgtg gaagaacttg gagacgccct tgtgacctcecc aagattttcece 21780
atgcattcgt ccataatgat ggcaatgggc ccacgggcgg cggcctgggce gaagatattt 21840
ctgggatcac taacgtcata gttgtgttcc aggatgagat cgtcataggc catttttaca 21900
aagcgcegggce ggagggtgcec agactgeggt ataatggtte catccggcecce aggggcegtag 21960
ttaccctcac agatttgcat ttcccacgcet ttgagttcag atggggggat catgtctacce 22020
tgcggggcga tgaagaaaac ggtttcecggg gtaggggaga tcagctggga agaaagcagg 22080
ttecctgagca gectgcgactt accgcagcecg gtgggccegt aaatcacacc tattaccggg 22140
tgcaactggt agttaagaga gctgcagctg ccgtcatcce tgagcagggg ggccacttceg 22200
ttaagcatgt ccctgactcg catgttttcece ctgaccaaat ccgccagaag gecgctegeceg 22260
cccagcgata gcagttcttg caaggaagca aagtttttca acggtttgag accgteccgece 22320
gtaggcatgc ttttgagcgt ttgaccaagc agttccaggce ggtcccacag ctceggtcacce 22380
tgctctacgg catctcgatc cagcatatct cctegttteg cgggttgggg cggctttege 22440

tgtacggcag tagtcggtgce tcegtceccagac gggccagggt catgtcecttte cacgggcgca 22500

gggtecctegt cagecgtagte tgggtcacgg tgaaggggtg cgctceccecgggce tgcgegetgg 22560
ccagggtgcg cttgaggctg gtcecctgetgg tgctgaageg ctgccggtet tegcecectgeg 22620

cgtcggecag gtagcatttg accatggtgt catagtccag cccectecgeg gegtggeccct 22680
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tggcgegcag cttgcccttyg gaggaggcgce cgcacgaggg gcagtgcaga cttttgaggg 22740
cgtagagctt gggcgcgaga aataccgatt ccggggagta ggcatccgeg ccgcaggccce 22800
cgcagacggt ctcgcattecc acgagccagg tgagctctgg cecgttegggg tcaaaaacca 22860
ggtttceceee atgetttttg atgegtttet tacctetggt tteccatgagce cggtgtccac 22920
gctecggtgac gaaaaggctg tcegtgtccecce cgtatacaga cttgagaggce ctgtecctcecga 22980
gcggtgttec geggtectcee tcecgtatagaa actcggacca ctctgagaca aaggctcecgeg 23040
tccaggcecag cacgaaggag gctaagtggg aggggtagceg gtcegttgtece actagggggt 23100
ccactcgecte cagggtgtga agacacatgt cgccctectte ggcatcaagg aaggtgattg 23160
gtttgtaggt gtaggccacg tgaccgggtg ttcctgaagg ggggctataa aagggggtgg 23220
gggcgcgtte gtectcacte tcttecgecat cgctgtcectge gagggccagce tgttggggtg 23280
agtactccct ctgaaaagcg ggcatgactt ctgcgctaag attgtcagtt tccaaaaacg 23340
aggaggattt gatattcacc tggcccgcegg tgatgccttt gagggtggcce gcatccatct 23400
ggtcagaaaa gacaatcttt ttgttgtcaa gecttggtggce aaacgacccg tagagggcgt 23460
tggacagcaa cttggcgatg gagcgcaggg tttggttttt gtcgecgatcg gegcgetceccect 23520
tggccgegat gtttagctge acgtattcecge gcgcaacgca ccgccattcg ggaaagacgg 23580
tggtgcgecte gtcgggcacce aggtgcacgce gccaaccgceg gttgtgcagg gtgacaaggt 23640
caacgctggt ggctacctcet ccgcgtagge gctegttggt ccagcagagg cggccegccct 23700
tgcgcgagca gaatggcggt agggggtcta gctgcecgtcete gtcecegggggg tetgegtcca 23760
cggtaaagac cccgggcagce aggcgcegcegt cgaagtagtce tatcttgcat ccttgcaagt 23820
ctagcgectg ctgccatgeg cgggcggcaa gcgcgcgcete gtatgggttg agtgggggac 23880
cccatggcat ggggtgggtyg agcgcggagg cgtacatgce gcaaatgtcg taaacgtaga 23940
ggggctctet gagtattcca agatatgtag ggtagcatct tccaccgegg atgetggcege 24000
gcacgtaatc gtatagttcg tgcgagggag cgaggaggtc gggaccgagg ttgctacggg 24060
cgggctgete tgctcggaag actatctgcec tgaagatgge atgtgagttg gatgatatgg 24120
ttggacgctg gaagacgttg aagctggcegt ctgtgagacce taccgcgtca cgcacgaagg 24180
aggcgtagga gtcgcgcage ttgttgacca gcteggeggt gacctgcacg tctagggcge 24240
agtagtccag ggtttccttg atgatgtcat acttatcctg teccctttttt ttccacaget 24300
cgcggttgag gacaaactcect tegcecggtett tcecagtacte ttggatcgga aaccegtcgg 24360
ccteccgaacg gtaagagect agcatgtaga actggttgac ggcectggtag gecgcagcatce 24420
ccttttetac gggtagcgeg tatgectgeg cggecttecg gagcgaggtg tgggtgageg 24480
caaaggtgtc cctgaccatg actttgaggt actggtattt gaagtcagtg tcgtcgcatce 24540
cgccectgete ccagagcaaa aagtccegtge gcetttttgga acgcggattt ggcagggcga 24600
aggtgacatc gttgaagagt atctttcccg cgcgaggcat aaagttgcgt gtgatgcgga 24660
agggtceccgg cacctcggaa cggttgttaa ttacctggge ggcgagcacg atctcecgtcaa 24720
agccgttgat gttgtggccc acaatgtaaa gttccaagaa gcgcgggatg cccttgatgg 24780
aaggcaattt tttaagttcc tcgtaggtga gctcecttcagg ggagctgage ccgtgetctg 24840
aaagggccca gtctgcaaga tgagggttgg aagcgacgaa tgagctccac aggtcacggg 24900
ccattagcat ttgcaggtgg tcgcgaaagg tcctaaactg gcgacctatg geccatttttt 24960

ctggggtgat gcagtagaag gtaagcgggt cttgttccca gcggtcccat ccaaggttceg 25020
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cggctaggtce tcgcgcggca gtcactagag gctcatctcece geccgaactte atgaccagca 25080
tgaagggcac gagctgcttc ccaaaggccce ccatccaagt ataggtctcect acatcgtagg 25140
tgacaaagag acgctcggtg cgaggatgcg agccgatcgg gaagaactgg atctcccgece 25200
accaattgga ggagtggcta ttgatgtggt gaaagtagaa gtccctgcga cgggccgaac 25260
actcgtgetg gettttgtaa aaacgtgcge agtactggca gcggtgcacg ggctgtacat 25320
cctgcacgag gttgacctga cgaccgcgca caaggaagca gagtgggaat ttgagcccct 25380
cgectggegg gtttggectgg tggtettcecta ctteggetge ttgtecttga cegtetgget 25440
gctecgagggg agttacggtg gatcggacca ccacgccgeg cgagcccaaa gtceccagatgt 25500
ccgcgegegg cggteggage ttgatgacaa catcgcgcag atgggagctg tccatggtet 25560
ggagctceeg cggcgtcagg tcaggcggga gctcectgcag gtttacctceg catagacggg 25620
tcagggcgceg ggctagatcce aggtgatacc taatttccag gggctggttg gtggeggegt 25680
cgatggcttg caagaggccg catcccecgeg gcgcgactac ggtaccgcege ggcgggcggt 25740
gggcecgceggyg ggtgtecttg gatgatgcat ctaaaagcgg tgacgcgggce gageccccegg 25800
aggtaggggg ggctccggac ccgccgggag agggggcagg ggcacgtcegg cgccgegcege 25860
gggcaggagc tggtgctgcg cgcegtaggtt gectggcgaac gcgacgacgce ggcggttgat 25920
ctecctgaatce tggcgectet gegtgaagac gacgggceccg gtgagettga gectgaaaga 25980
gagttcgaca gaatcaattt cggtgtcgtt gacggcggec tggcgcaaaa tctectgcac 26040
gtctecctgag ttgtcttgat aggcgatctc ggccatgaac tgctcgatct cttectceccectg 26100
gagatcteceg cgteccggcecte gctecacggt ggcggcgagg tcegttggaaa tgcgggceccat 26160
gagctgcgag aaggcgttga ggcectccecte gttceccagacg cggctgtaga ccacgcccecce 26220
tteggcatcg cgggcgcgca tgaccacctg cgcgagattg agctccacgt gecgggcgaa 26280
gacggcgtag tttcgcagge gctgaaagag gtagttgagg gtggtggcgg tgtgttcectge 26340
cacgaagaag tacataaccc agcgtcgcaa cgtggattcg ttgatatccc ccaaggccte 26400
aaggcgctcce atggcctegt agaagtccac ggcgaagttg aaaaactggg agttgcgcge 26460
cgacacggtt aactccteccect ccagaagacg gatgagctcg gcgacagtgt cgcgcaccte 26520
gcgctcaaag gctacagggg cctettette ttcecttcaate tectcettecca taagggecte 26580
ccettettet tettetggeg geggtggggg aggggggaca cggcggcgac gacggcegcac 26640
cgggaggcgg tcgacaaagc gctcgatcat ctcecccgegg cgacggcgca tggtcecteggt 26700
gacggcgegg ccgttetcege gggggcgcag ttggaagacg ccgcecccgtca tgteccggtt 26760
atgggttggce ggggggctgce catgcggcag ggatacggcg ctaacgatgc atctcaacaa 26820
ttgttgtgta ggtactccge cgccgaggga cctgagcgag tccgcatcga ccggatcgga 26880
aaacctctcg agaaaggcgt ctaaccagtc acagtcgcaa ggtaggctga gcaccgtgge 26940
gggcggcage gggcggceggt cggggttgtt tetggeggag gtgctgctga tgatgtaatt 27000
aaagtaggcg gtcttgagac ggcggatggt cgacagaagc accatgtcct tgggteccgge 27060
ctgctgaatg cgcaggcggt cggccatgcce ccaggctteg ttttgacatc ggcgcaggte 27120
tttgtagtag tcttgcatga gectttctac cggcacttet tettectcectt cctettgtee 27180
tgcatctett gecatctateg ctgcggegge ggcggagttt ggceccgtaggt ggcgecctet 27240
tceteccatg cgtgtgaccee cgaagceccct catcggctga agcagggcta ggtcggcgac 27300
aacgcgctceg gctaatatgg cctgctgcac ctgegtgagg gtagactgga agtcatccat 27360

gtccacaaag cggtggtatg cgcccgtgtt gatggtgtaa gtgcagttgg ccataacgga 27420
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ccagttaacg gtctggtgac ccggctgcga gagctcggtg tacctgagac gcgagtaage 27480
cctegagteca aatacgtagt cgttgcaagt ccgcaccagg tactggtatce ccaccaaaaa 27540
gtgeggegge ggetggeggt agaggggeca gegtagggtg gecggggete cgggggegag 27600
atcttccaac ataaggcgat gatatccgta gatgtacctg gacatccagg tgatgccgge 27660
ggcggtggtyg gaggcgcgcg gaaagtcegeg gacgceggtte cagatgttgce gcagceggcaa 27720
aaagtgctcce atggtcggga cgctctggcece ggtcaggcege gcgcaatcgt tgacgectcta 27780
ccgtgcaaaa ggagagcctg taagcgggca ctcecttceegtg gtcectggtgga taaattcgca 27840
agggtatcat ggcggacgac cggggttcga gccccgtate cggccgtcecg ccgtgatcca 27900
tgcggttace gecccgegtgt cgaacccagg tgtgcgacgt cagacaacgg gggagtgcte 27960
cttttggctt cctteccagge geggceggcetg ctgcgctage ttttttggece actggecgeg 28020
cgcagcgtaa gcggttaggce tggaaagcga aagcattaag tggctcgctce cctgtagecg 28080
gagggttatt ttccaagggt tgagtcgcgg gacccccggt tcecgagtctcecg gaccggcecgg 28140
actgcggcga acgggggttt gectcccegt catgcaagac cccgcttgca aattectcceg 28200
gaaacaggga cgagcccctt ttttgetttt cccagatgca tccggtgectg cggcagatge 28260
gccececctee tcagcagegg caagagcaag agcagcggca gacatgcagg gcaccctcece 28320
ctecctectac cgcegtcagga ggggcgacat ccgeggttga cgcggcagca gatggtgatt 28380
acgaaccccce gcggegceegg geccggcact acctggactt ggaggagggce gagggcectgg 28440
cgeggcetagg agcegecctet cctgageggt acccaagggt gcagctgaag cgtgatacge 28500
gtgaggcgta cgtgccgcgg cagaacctgt ttcgcgacceg cgagggagag gagceccgagg 28560
agatgcggga tcgaaagttc cacgcagggc gcgagctgcg gcatggcectg aatcgcgage 28620
ggttgctgeg cgaggaggac tttgagccecg acgcgcgaac cgggattagt cccecgegegeg 28680
cacacgtggce ggccgccgac ctggtaaccg catacgagca gacggtgaac caggagatta 28740
actttcaaaa aagctttaac aaccacgtgc gtacgcttgt ggcgcgcgag gaggtggcta 28800
taggactgat gcatctgtgg gactttgtaa gcgcgctgga gcaaaaccca aatagcaagc 28860
cgctcatgge gcagectgtte cttatagtgce agcacagcag ggacaacgag gcattcaggg 28920
atgcgcetget aaacatagta gagcccgagg gccgctggcet gctcgatttg ataaacatcce 28980
tgcagagcat agtggtgcag gagcgcagct tgagcctgge tgacaaggtg geccgecatca 29040
actattccat gecttagcctg ggcaagtttt acgcccgcaa gatataccat accccttacg 29100
ttcccataga caaggaggta aagatcgagg ggttctacat gcgcatggceg ctgaaggtge 29160
ttaccttgag cgacgacctg ggcgtttatce gcaacgagcg catccacaag gccgtgageg 29220
tgagcceggeg gcecgcgagete agcgaccgceg agctgatgca cagcectgcaa agggccectgg 29280
ctggcacggg cagcggcgat agagaggccg agtcctactt tgacgecgggce gectgacctge 29340
gctgggcececee aagccgacge gccectggagg cagctgggge cggacctggg ctggeggtgg 29400
cacccgegeg cgctggcaac gtecggeggceg tggaggaata tgacgaggac gatgagtacg 29460
agccagagga cggcgagtac taagcggtga tgtttctgat cagatgatgce aagacgcaac 29520
ggacccggeg gtgegggcgg cgctgcagag ccageccgtec ggccttaact ccacggacga 29580
ctggcgcecag gtcatggacc gcatcatgtce gctgactgeg cgcaatcctg acgcgttcceg 29640
gcagcagceceg caggccaace ggctcectecge aattctggaa geggtggtcecce cggegegege 29700

aaaccccacg cacgagaagg tgctggcgat cgtaaacgcg ctggccgaaa acagggccat 29760
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ccggeccgac gaggccggece tggtctacga cgcgctgett cagegegtgg ctcgttacaa 29820
cagcggcaac gtgcagacca acctggaccg gctggtgggg gatgtgcecgeg aggcegtgge 29880
gcagcgtgag cgcgcgcagce agcagggcaa cctgggctec atggttgcac taaacgcectt 29940
cctgagtaca cagcccgcca acgtgcecgceg gggacaggag gactacacca actttgtgag 30000
cgcactgcgg ctaatggtga ctgagacacc gcaaagtgag gtgtaccagt ctgggccaga 30060
ctattttttc cagaccagta gacaaggcct gcagaccgta aacctgagcc aggctttcaa 30120
aaacttgcag gggctgtggg gggtgcgggce tcccacagge gaccgcgcga ccgtgtctag 30180
cttgctgacg cccaactcge gectgttget gctgctaata gcgceccttceca cggacagtgg 30240
cagcgtgtce cgggacacat acctaggtca cttgctgaca ctgtaccgcg aggccatagg 30300
tcaggcgcat gtggacgagc atactttcca ggagattaca agtgtcagcc gegcgetggg 30360
gcaggaggac acgggcagcce tggaggcaac cctaaactac ctgctgacca accggcggca 30420
gaagatccece tcgttgcaca gtttaaacag cgaggaggag cgcattttgce gctacgtgca 30480
gcagagcgtyg agccttaacce tgatgcgcga cggggtaacg cccagcecgtgg cgctggacat 30540
gaccgcgege aacatggaac cgggcatgta tgcctcaaac cggeccgttta tcaaccgect 30600
aatggactac ttgcatcgcg cggccgccgt gaaccccgag tatttcacca atgccatctt 30660
gaacccgcecac tggctaccge ccectggttt ctacaccggg ggattcgagg tgcccgaggg 30720
taacgatgga ttcctctggg acgacataga cgacagcgtg ttttcccecge aaccgcagac 30780
cctgctagag ttgcaacagce gcgagcaggce agaggcggcg ctgcgaaagg aaagcttccg 30840
caggccaagce agcttgtceg atctaggcege tgcggccceccg cggtcagatg ctagtagecce 30900
atttccaagce ttgatagggt ctcttaccag cactcgcacce acccgeccge gectgetggg 30960
cgaggaggag tacctaaaca actcgctgct gcagccgcag cgcgaaaaaa acctgectcece 31020
ggcatttccec aacaacggga tagagagcct agtggacaag atgagtagat ggaagacgta 31080
cgcgcaggag cacagggacg tgccaggcecce gcgecccgece acccegtcegtce aaaggcacga 31140
ccgtcagegg ggtcetggtgt gggaggacga tgactcggca gacgacagca gcgtectgga 31200
tttgggaggg agtggcaacc cgtttgcgca ccttcgeccce aggctgggga gaatgtttta 31260
aaaaaaaaaa agcatgatgc aaaataaaaa actcaccaag gccatggcac cgagcegttgg 31320
ttttecttgta ttccecttag tatgcecggcge gcggcgatgt atgaggaagg tectectcce 31380
tcectacgaga gtgtggtgag cgcggcegcca gtggcggegg cgctgggtte teccttegat 31440
gcteceecctgg accecgecgtt tgtgecteceg cggtacctge ggcctaccgg ggggagaaac 31500
agcatcegtt actctgagtt ggcaccccta ttcgacacca cccgtgtgta cctggtggac 31560
aacaagtcaa cggatgtggc atccctgaac taccagaacg accacagcaa ctttcectgacce 31620
acggtcattc aaaacaatga ctacagcccg ggggaggcaa gcacacagac catcaatctt 31680
gacgaccggt cgcactgggg cggcgacctg aaaaccatcc tgcataccaa catgccaaat 31740
gtgaacgagt tcatgtttac caataagttt aaggcgcggg tgatggtgtc gcgettgect 31800
actaaggaca atcaggtgga gctgaaatac gagtgggtgg agttcacgct gecccgaggge 31860
aactactccg agaccatgac catagacctt atgaacaacg cgatcgtgga gcactacttg 31920
aaagtgggca gacagaacgg ggttctggaa agcgacatcg gggtaaagtt tgacacccge 31980
aacttcagac tggggtttga ccccgtcact ggtcttgtca tgcctggggt atatacaaac 32040
gaagccttec atccagacat cattttgctg ccaggatgceg gggtggactt cacccacage 32100

cgcctgagca acttgttggg catccgcaag cggcaaccct tccaggaggg ctttaggatce 32160
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acctacgatg atctggaggg tggtaacatt cccgcactgt tggatgtgga cgcctaccag 32220
gcgagcttga aagatgacac cgaacagggc gggggtggceg caggcggcag caacagcagt 32280
ggcagcggceg cggaagagaa ctccaacgcg gcagcecgcegg caatgcagcece ggtggaggac 32340
atgaacgatc atgccattcg cggcgacacc tttgccacac gggctgagga gaagcgcgcet 32400
gaggccgaag cagcggccga agctgccgec cceccgetgcge aacccgaggt cgagaagcect 32460
cagaagaaac cggtgatcaa acccctgaca gaggacagca agaaacgcag ttacaaccta 32520
ataagcaatg acagcacctt cacccagtac cgcagctggt accttgcata caactacggce 32580
gaccctcaga ccggaatccg ctcatggacce ctgctttgca ctecctgacgt aacctgecgge 32640
tcggagcagg tctactggte gttgccagac atgatgcaag accccgtgac cttcecegetcece 32700
acgcgccaga tcagcaactt tecggtggtg ggcgccgage tgttgeccegt gcactccaag 32760
agcttctaca acgaccaggc cgtctactcce caactcatce gccagtttac ctctetgacce 32820
cacgtgttca atcgctttec cgagaaccag attttggcge gcccgccage ccccaccatce 32880
accaccgtca gtgaaaacgt tecctgctcte acagatcacg ggacgctacc gectgcgcaac 32940
agcatcggag gagtccageg agtgaccatt actgacgcca gacgccgcac ctgccectac 33000
gtttacaagg ccctgggcat agtctcgeceg cgcgtectat cgagceccgcac tttttgagca 33060
agcatgtcca tccttatatc gecccagcaat aacacaggct ggggcctgeg cttcecccaage 33120
aagatgtttg gcggggccaa gaagcgctcece gaccaacacce cagtgecgegt gegcgggcac 33180
taccgegege cctggggege gcacaaacgce ggccgcactg ggcgcaccac cgtcgatgac 33240
gccatcgacg cggtggtgga ggaggcgcgce aactacacgc ccacgccgcec accagtgtce 33300
acagtggacg cggccattca gaccgtggtg cgcggagcece ggcgctatge taaaatgaag 33360
agacggcgga ggcgcgtage acgtcgccac cgccgcecgac ccggcactge cgcccaacge 33420
gcggeggegyg ccectgcttaa ccgegcacgt cgcaccggec gacgggcggce catgegggece 33480
gctecgaagge tggccgeggg tattgtcact gtgcccccca ggtccaggcg acgagcggcece 33540
gccgecageag ccgeggcecat tagtgctatg actcagggtce gcaggggcaa cgtgtattgg 33600
gtgcgcgact cggttagcgg cctgcgegtg cccgtgcgeca cccgeccece gcgcaactag 33660
attgcaagaa aaaactactt agactcgtac tgttgtatgt atccagcggce ggcggcgcge 33720
aacgaagcta tgtccaagcg caaaatcaaa gaagagatgc tccaggtcat cgcgceccggag 33780
atctatggcce ccccgaagaa ggaagagcag gattacaage cccgaaagct aaagcecgggte 33840
aaaaagaaaa agaaagatga tgatgatgaa cttgacgacg aggtggaact gctgcacgct 33900
accgcgecca ggcgacgggt acagtggaaa ggtcgacgcg taaaacgtgt tttgcgacce 33960
ggcaccaccg tagtctttac gcceggtgag cgctccaccee gcacctacaa gcgegtgtat 34020
gatgaggtgt acggcgacga ggacctgctt gagcaggcca acgagcgcect cggggagttt 34080
gcctacggaa agcggcataa ggacatgctg gegttgccge tggacgaggg caacccaaca 34140
cctagectaa agcccgtaac actgcagcag gtgctgcceccg cgcttgcacce gtccgaagaa 34200
aagcgceggcece taaagcgcga gtctggtgac ttggcaccca ccgtgcaget gatggtacce 34260
aagcgccagce gactggaaga tgtcttggaa aaaatgaccg tggaacctgg gctggagcce 34320
gaggtccgeg tgcggccaat caagcaggtg gcgccgggac tgggcgtgca gaccgtggac 34380
gttcagatac ccactaccag tagcaccagt attgccaccg ccacagaggg catggagaca 34440

caaacgtccce cggttgccte ageggtggceg gatgccgegg tgcaggceggt cgctgeggece 34500
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gcgtceccaaga cctcectacgga ggtgcaaacg gaccegtgga tgtttcegegt ttcagcecccce 34560
cggcgececge geggttcecgag gaagtacggce gccgccagceg cgctactgece cgaatatgece 34620
ctacatcctt ccattgcgec tacccecgge tatcgtggcet acacctaccg ccccagaaga 34680
cgagcaacta cccgacgccg aaccaccact ggaacccgcece gccgcecgteg cegtegecag 34740
ccegtgetgg ceccgattte cgtgcecgcagg gtggctegeg aaggaggcag gacccetggtg 34800
ctgccaacag cgcgctacca ccccagcatce gtttaaaage cggtectttgt ggttettgca 34860
gatatggccce tcacctgccg cctecgttte cecggtgeccgg gattccgagg aagaatgcac 34920
cgtaggaggg gcatggccgg ccacggcectg acgggcggca tgcgtegtge gcaccaccgg 34980
cggcggegeg cgtcegcacceg tegcatgege ggcggtatcece tgcccctect tattecactg 35040
atcgecegegg cgattggege cgtgcccgga attgcatccg tggecttgca ggcgcagaga 35100
cactgattaa aaacaagttg catgtggaaa aatcaaaata aaaagtctgg actctcacgce 35160
tcgettggte ctgtaactat tttgtagaat ggaagacatc aactttgcegt ctctggcccece 35220
gcgacacggce tcgegecccgt tcatgggaaa ctggcaagat atcggcacca gcaatatgag 35280
cggtggegece ttcagcectggg getcecgetgtg gageggcatt aaaaattteg gttccaccgt 35340
taagaactat ggcagcaagg cctggaacag cagcacaggc cagatgctga gggataagtt 35400
gaaagagcaa aatttccaac aaaaggtggt agatggcctg gcctctggca ttagecggggt 35460
ggtggacctyg gccaaccagg cagtgcaaaa taagattaac agtaagcttg atccccgcecce 35520
tcecegtagag gagcectcecac cggccgtgga gacagtgtcect ccagaggggce gtggcgaaaa 35580
gcgtecgege cccgacaggg aagaaactct ggtgacgcaa atagacgagc ctccectcecgta 35640
cgaggaggca ctaaagcaag gcctgcccac cacccgtece atcgegcecca tggctaccgg 35700
agtgctgggce cagcacacac ccgtaacgct ggacctgect cccccecgecg acacccagca 35760
gaaacctgtg ctgccaggce cgaccgcecgt tgttgtaacc cgtecctagece gcgegtceccect 35820
gcgeegegec gecageggte cgcgatcegtt geggeccgta gceccagtggca actggcaaag 35880
cacactgaac agcatcgtgg gtctgggggt gcaatccctg aagcgceccgac gatgettctg 35940
aatagctaac gtgtcgtatg tgtgtcatgt atgcgtccat gtcgccgceca gaggagctge 36000
tgagccgecg cgcgeccget ttceccaagatg gctaccectt cgatgatgece gcagtggtcet 36060
tacatgcaca tctcgggcca ggacgcectceg gagtacctga gccccggget ggtgcagttt 36120
gccegegeca ccgagacgta cttcagectg aataacaagt ttagaaaccce cacggtggceg 36180
cctacgcacg acgtgaccac agaccggtcce cagecgtttga cgctgeggtt catcectgtg 36240
gaccgtgagg atactgcgta ctcegtacaag gcgcggttca ccctagetgt gggtgataac 36300
cgtgtgetgg acatggctte cacgtacttt gacatccgeg gcgtgcectgga caggggccct 36360
acttttaagc cctactctgg cactgcectac aacgccctgg cteccaaggg tgccccaaat 36420
ccttgcgaat gggatgaagce tgctactgct cttgaaataa acctagaaga agaggacgat 36480
gacaacgaag acgaagtaga cgagcaagct gagcagcaaa aaactcacgt atttgggcag 36540
gcgecttatt ctggtataaa tattacaaag gagggtattc aaataggtgt cgaaggtcaa 36600
acacctaaat atgccgataa aacatttcaa cctgaacctc aaataggaga atctcagtgg 36660
tacgaaactg aaattaatca tgcagctggg agagtcctta aaaagactac cccaatgaaa 36720
ccatgttacg gttcatatgc aaaacccaca aatgaaaatg gagggcaagg cattcttgta 36780
aagcaacaaa atggaaagct agaaagtcaa gtggaaatgc aatttttctc aactactgag 36840

gcgaccgcag gcaatggtga taacttgact cctaaagtgg tattgtacag tgaagatgta 36900
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gatatagaaa ccccagacac tcatatttct tacatgccca ctattaagga aggtaactca 36960
cgagaactaa tgggccaaca atctatgccc aacaggccta attacattge ttttagggac 37020
aattttattg gtctaatgta ttacaacagc acgggtaata tgggtgttct ggcgggccaa 37080
gcatcgcagt tgaatgctgt tgtagatttg caagacagaa acacagagct ttcataccag 37140
cttttgcttg attccattgg tgatagaacc aggtactttt ctatgtggaa tcaggctgtt 37200
gacagctatg atccagatgt tagaattatt gaaaatcatg gaactgaaga tgaacttcca 37260
aattactgct ttccactggg aggtgtgatt aatacagaga ctcttaccaa ggtaaaacct 37320
aaaacaggtc aggaaaatgg atgggaaaaa gatgctacag aattttcaga taaaaatgaa 37380
ataagagttg gaaataattt tgccatggaa atcaatctaa atgccaacct gtggagaaat 37440
ttectgtact ccaacatage getgtatttg cccgacaage taaagtacag tccttcecaac 37500
gtaaaaattt ctgataaccc aaacacctac gactacatga acaagcgagt ggtggctccce 37560
gggttagtgg actgctacat taaccttgga gcacgctggt cccttgacta tatggacaac 37620
gtcaacccat ttaaccacca ccgcaatgect ggcctgeget accgctcaat gttgetggge 37680
aatggtcget atgtgccctt ccacatccag gtgectcaga agttectttge cattaaaaac 37740
cteccttetee tgccgggete atacacctac gagtggaact tcaggaagga tgttaacatg 37800
gttctgcaga gcteccectagg aaatgaccta agggttgacg gagccagcat taagtttgat 37860
agcatttgce tttacgccac cttctteccee atggcccaca acaccgectce cacgettgag 37920
gccatgctta gaaacgacac caacgaccag tcctttaacg actatctctce cgeccgccaac 37980
atgctctacce ctatacccge caacgctacc aacgtgccca tatccatcce ctccecgcaac 38040
tgggcggcett tccgeggetyg ggccttcacg cgccttaaga ctaaggaaac cccatcactg 38100
ggcteggget acgaccctta ttacacctac tcectggcectcta taccctacct agatggaacc 38160
ttttacctca accacacctt taagaaggtg gccattacct ttgactcttce tgtcagectgg 38220
cctggcaatg accgcctget tacccccaac gagtttgaaa ttaagcecgctce agttgacggg 38280
gagggttaca acgttgccca gtgtaacatg accaaagact ggttcctggt acaaatgcta 38340
gctaactaca acattggcta ccagggcttc tatatcccag agagctacaa ggaccgcatg 38400
tactccttet ttagaaactt ccagcccatg agccgtcagg tggtggatga tactaaatac 38460
aaggactacc aacaggtggg catcctacac caacacaaca actctggatt tgttggctac 38520
cttgcececca ccatgcgcga aggacaggcece taccctgcecta acttceccccta tecgettata 38580
ggcaagaccg cagttgacag cattacccag aaaaagtttc tttgcgatcg caccctttgg 38640
cgcatcceccat tctccagtaa ctttatgtcee atgggcgcac tcacagacct gggccaaaac 38700
cttctctacg ccaactcege ccacgcegcta gacatgactt ttgaggtgga tcccatggac 38760
gagcccaccece ttectttatgt tttgtttgaa gtctttgacg tggtccecgtgt gcaccggcecg 38820
caccgceggeg tcatcgaaac cgtgtacctg cgcacgccect tceteggcecgg caacgccaca 38880
acataaagaa gcaagcaaca tcaacaacag ctgccgccat gggctccagt gagcaggaac 38940
tgaaagccat tgtcaaagat cttggttgtg ggccatattt tttgggcacc tatgacaagce 39000
gctttceccagg ctttgtttcet ccacacaage tcgcctgcge catagtcaat acggccggte 39060
gcgagactgg gggcgtacac tggatggcct ttgcctggaa cccgcactca aaaacatgct 39120
acctctttga geccctttgge ttttetgace agcgactcaa gcaggtttac cagtttgagt 39180

acgagtcact cctgcgcegt agcgccattg cttecttecce cgaccgcetgt ataacgctgg 39240
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aaaagtccac ccaaagcgta caggggccca actcggeccge ctgtggacta ttctgetgca 39300
tgtttctecca cgectttgec aactggcccece aaactcccat ggatcacaac cccaccatga 39360
accttattac cggggtaccc aactccatgc tcaacagtcce ccaggtacag cccaccctge 39420
gtcgcaacca ggaacagctce tacagcttcecc tggagcgcca ctcecgcecctac ttecegcagece 39480
acagtgcgca gattaggagc gccacttctt tttgtcactt gaaaaacatg taaaaataat 39540
gtactagaga cactttcaat aaaggcaaat gcttttattt gtacactctc gggtgattat 39600
ttacccceccac cecttgceccecgte tgcgecegttt aaaaatcaaa ggggttctge cgcgcatcge 39660
tatgcgccac tggcagggac acgttgcgat actggtgttt agtgctccac ttaaactcag 39720
gcacaaccat ccgcggcagce tcggtgaagt tttcactcca caggctgcgce accatcacca 39780
acgcgtttag caggtcgggce gecgatatct tgaagtcgca gttggggcect ccgcectgeg 39840
cgcgcgagtt gecgatacaca gggttgcage actggaacac tatcagcgcc gggtggtgca 39900
cgctggecag cacgctcttg teggagatca gatccgegte caggtcecctece gegttgctca 39960
gggcgaacgg agtcaacttt ggtagctgec ttcccaaaaa gggcgcgtgce ccaggctttg 40020
agttgcactc gcaccgtagt ggcatcaaaa ggtgaccgtg cccggtctgg gegttaggat 40080
acagcgcectyg cataaaagcc ttgatctgct taaaagccac ctgagecttt gegcecttcag 40140
agaagaacat gccgcaagac ttgccggaaa actgattgge cggacaggcc gegtegtgca 40200
cgcagcacct tgcgtcggtg ttggagatct gcaccacatt tcggccccac cggttettca 40260
cgatcttgge cttgctagac tgctcecttca gcgegcecgetg cccegtttteg ctegtcacat 40320
ccatttcaat cacgtgctcc ttatttatca taatgcttce gtgtagacac ttaagctcge 40380
cttcgatcte agcgcagegg tgcagccaca acgcgcagcece cgtgggctceg tgatgettgt 40440
aggtcacctc tgcaaacgac tgcaggtacg cctgcaggaa tcgccccatc atcgtcacaa 40500
aggtcttgtt gctggtgaag gtcagctgca accecgcggtg ctectegttce agccaggtcet 40560
tgcatacggce cgccagagct tceccacttggt caggcagtag tttgaagttc gectttagat 40620
cgttatccac gtggtacttg tceccatcagceg cgcgcgcage ctccatgccce ttcecteccacg 40680
cagacacgat cggcacactc agcgggttca tcaccgtaat ttcactttcc gettegetgg 40740
gctettecte ttectettge gtecgcatac cacgecgccac tgggtcegtcet tcattcagee 40800
gccgecactgt gegettacct cctttgecat gettgattag caccggtggg ttgctgaaac 40860
ccaccatttg tagcgccaca tettectettt cttecteget gtceccacgatt acctetggtg 40920
atggcgggcg ctcecgggcttyg ggagaagggce gcttcecttttt cttettggge gcaatggcca 40980
aatccgecge cgaggtcgat ggccgegggce tgggtgtgeg cggcaccage gegtettgtg 41040
atgagtcttc ctcgtceccteg gactcgatac gccgectcecat cecgetttttt gggggegece 41100
ggggaggcgg cggcgacggg gacggggacg acacgtccte catggttggg ggacgtcgeg 41160
ccgcaccegeg tecgegcecteg ggggtggttt cgcgectgete ctetteccga ctggecattt 41220
ccttectecta taggcagaaa aagatcatgg agtcagtcga gaagaaggac agcctaaccg 41280
cceectetga gttegeccace accgectceca ccgatgeccge caacgcecgcect accaccttee 41340
ccgtcgagge accceccgett gaggaggagg aagtgattat cgagcaggac ccaggttttg 41400
taagcgaaga cgacgaggac cgctcagtac caacagagga taaaaagcaa gaccaggaca 41460
acgcagaggc aaacgaggaa caagtcgggc ggggggacga aaggcatggce gactacctag 41520
atgtgggaga cgacgtgctg ttgaagcatc tgcagcgcca gtgcgeccatt atctgcgacg 41580

cgttgcaaga gcgcagcgat gtgccectceg ccatagcgga tgtcagectt gectacgaac 41640
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gccacctatt

accegegect

tcttttteca

agcagetgge

caaaaatctt

aaaacagcga

gectageegt

tacccccecaa

tggagaggga

agcagctage

taatgatgge

acccggagat

tacgccagge

ttttgcacga

gecgegacta

tgggcgtttg

agcaaaactt

cggacatcat

ccagtcaaag

cecgecaccetyg

cgecegetttyg

acataatgga

gcacceccgcea

gtacctttga

tcacteceggy

cccacgagat

gegtcattac

agtttetget

acccaatccce

atggcaccca

gacagtcagg

agcctagacyg

gtcgcattee

tcegetecte

actggaacca

cgccaagget

tgtgggggca

ccecegtaaca

ggcagcggca

ctcaccgege

caacttctac

aaactgcaag

cttgceggeag

tgagggtett

aaatgaaagt

actaaaacgc

ggtcatgage

tgcaaatttg

gegetggett

cgcagtgete

gcagcgcaag

ctgcaagatc

aaaccgectt

cgteegegac

gcagcagtge

gaaggaccta

tttcececcgaa

catgttgcag

ctgtgeactt

gggccactge

agacgtgage

cegeteecety

gctgcagggt

getgtggacyg

taggttctac

ccagggecac

acgaaaggga

cecegeagecyg

aaaagaagct

cagaggaggt

aggaagctte

cctegeegge

aggcgeegec

gggccggtaa

accgcteatg

acatctcctt

tcctgeatta

gcaacagcag

gtacccccca

ccegtatttyg

atacccctat

ggcgetgtcea

ggacgcgacg

cactctggag

agcatcgagg

acagtcatga

caagaacaaa

caaacgcgeg

gttaccgtgyg

ctagaggaaa

tccaacgtygyg

gggcaaaacyg

tgcgtttact

ttggaggagt

tggacggect

cgectgetta

aactttagga

cctagegact

taccttetge

ggtgacggtc

gtttgcaatt

cecctegecty

tcggettace

gaagaccaat

attcttggec

cggggggtte

cagcectate

gecagctgecyg

tttggacgag

cgaggtcgaa

gecccagaaa

ggcactgecee

gtccaagcag

gcgcgggcac

cgeceegeage

ctaccgtcat

cggccacaca

aacgccaaga

cegtgecaga

cctgeegtyge

tacctgatat

agaagcgege

tgttggtgga

tcacccactt

gtgagctgat

cagaggaggyg

agcctgecga

agcttgagtyg

cattgcacta

agctctgcaa

tgctteatte

tatttctatg

gcaacctcaa

tcaacgageg

aaaccctgea

actttatcct

ttgtgcccat

agctagccaa

tactggagtyg

cgcagetget

acgaaaagtc

ttcgcaaatt

cecegeeccged

aattgcaagc

acttggaccc

agcagcagec

ccgecaccca

daggaggagyg

gaggtgtcag

tcggcaaccey

gttegecgac

cegecgeegt

aagaacgcca

tttcttectet

ctctacagec

gaagcaaagg

aaacggcaca tgcgagccca

ggtgcttgee acctatcaca

caaccgcage cgagcggaca

cgectegete aacgaagtge

ggcaaacgct ctgcaacagg

actcgagggt gacaacgcge

tgcctacceyg gcacttaace

cgtgegeegt gegcageccc

cctacccgea gttggegacy

cttggaggag cgacgcaaac

catgcagegg ttetttgetg

cacctttega cagggctacyg

cctggtetee taccttggaa

cacgctcaag ggcgaggcgce

ctacacctgg cagacggceca

ggagctgcag aaactgctaa

ctcegtggee gegcacctygyg

acagggtctyg ccagacttca

agagcgctca ggaatcttge

taagtaccge gaatgcccte

ctaccttgece taccactcetyg

tcactgtege tgcaacctat

taacgaaagt caaattatcg

cgeggeteeyg gggttgaaac

tgtacctgag gactaccacyg

aaatgcggag cttaccgect

catcaacaaa gcccgecaag

ccagtecegge gaggagctca

gegggecett getteccagg

cggacgagga ggaatactgg

acatgatgga agactgggag

acgaaacacc gtcacccteg

gtteccageat ggctacaacce

ccaaccgtag atgggacacc

tagcccaaga gcaacaacag

tagttgcttyg cttgcaagac

accatcacgg cgtggectte

catactgcac cggcggcage

cgaccggata gcaagactct

41700

41760

41820

41880

41940

42000

42060

42120

42180

42240

42300

42360

42420

42480

42540

42600

42660

42720

42780

42840

42900

42960

43020

43080

43140

43200

43260

43320

43380

43440

43500

43560

43620

43680

43740

43800

43860

43920

43980
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gacaaagccc aagaaatcca cagceggceggce agcagcagga ggaggagcgce tgcegtctgge 44040
gcccaacgaa cccgtatcga ccecgcgaget tagaaacagg atttttceccca ctetgtatge 44100
tatatttcaa cagagcaggg gccaagaaca agagctgaaa ataaaaaaca ggtctctgceg 44160
atccctcecace cgcagctgece tgtatcacaa aagcgaagat cagcttcecgge gcacgctgga 44220
agacgcggag gctctcttca gtaaatactg cgcgctgact cttaaggact agtttecgecge 44280
cctttetcaa atttaagcgce gaaaactacg tcatctccag cggccacacce cggcgcecage 44340
acctgtegte agcgccatta tgagcaagga aattcccacg ccctacatgt ggagttacca 44400
gccacaaatg ggacttgcgg ctggagctge ccaagactac tcaacccgaa taaactacat 44460
gagcgcggga ccccacatga tatccecgggt caacggaatc cgcgcccacce gaaaccgaat 44520
tctecttggaa caggcggcta ttaccaccac acctcgtaat aaccttaatc cccgtagttg 44580
gccegetgee ctggtgtace aggaaagtcc cgctcecccacce actgtggtac ttcecccagaga 44640
cgcccaggcece gaagttcaga tgactaactc aggggcgcag cttgcgggceg getttegtca 44700
cagggtgcgg tcgcccgggce agggtataac tcacctgaca atcagagggc gaggtattca 44760
gctcaacgac gagtcggtga gctecteget tggtctcecegt cecggacggga catttcagat 44820
cggcggegece ggccgtectt cattcacgcece tcegtcaggca atcctaactce tgcagaccte 44880
gtcectectgag ccgegetcectg gaggcattgg aactctgcaa tttattgagg agtttgtgee 44940
atcggtcectac tttaaccccect tetcgggacce tccecggecac tatccggatce aatttattcece 45000
taactttgac gcggtaaagg actcggcgga cggctacgac tgaatgttaa gtggagaggce 45060
agagcaactg cgcctgaaac acctggtcca ctgtcgeccge cacaagtgct ttgccecgcga 45120
ctcecggtgag ttttgctact ttgaattgce cgaggatcat atcgagggcce cggcgcacgg 45180
cgtceggett accgcccagg gagagcettge ccgtagectg attcecgggagt ttacccageg 45240
cceectgeta gttgageggg acaggggacce ctgtgttete actgtgattt gcaactgtcece 45300
taaccttgga ttacatcaag atcctctagt tataactaga gtacccgggg atcttattcce 45360
ctttaactaa taaaaaaaaa taataaagca tcacttactt aaaatcagtt agcaaatttc 45420
tgtccagttt attcagcagc acctceccttge cctecteccca gectcetggtat tgcagettcece 45480
tcetggetge aaactttete cacaatctaa atggaatgtce agtttectece tgttectgte 45540
catccgcacce cactatctte atgttgttge agatgaagcg cgcaagaccg tctgaagata 45600
ccttcaaccce cgtgtatcca tatgacacgg aaaccggtcce tccaactgtg ccttttectta 45660
cteccteectt tgtatcccece aatgggttte aagagagtce ccctggggta ctcectetttge 45720
gcctatcecga acctctagtt acctccaatg gecatgcecttge gctcaaaatg ggcaacggcce 45780
tctetetgga cgaggccgge aaccttacct cccaaaatgt aaccactgtg agcccaccte 45840
tcaaaaaaac caagtcaaac ataaacctgg aaatatctgc acccctcaca gttacctcag 45900
aagccctaac tgtggctgec gecgcaccte taatggtege gggcaacaca ctcaccatge 45960
aatcacaggc cccgctaacc gtgcacgact ccaaacttag cattgccacc caaggacccce 46020
tcacagtgtc agaaggaaag ctagccctgce aaacatcagg ccccctcacc accaccgata 46080
gcagtaccct tactatcact gcctcaccecce ctctaactac tgccactggt agettgggca 46140
ttgacttgaa agagcccatt tatacacaaa atggaaaact aggactaaag tacggggctc 46200
ctttgcatgt aacagacgac ctaaacactt tgaccgtagc aactggtcca ggtgtgacta 46260
ttaataatac ttccttgcaa actaaagtta ctggagcctt gggttttgat tcacaaggca 46320

atatgcaact taatgtagca ggaggactaa ggattgattc tcaaaacaga cgccttatac 46380
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ttgatgttag ttatccgttt gatgctcaaa accaactaaa tctaagacta ggacagggcce 46440
ctctttttat aaactcagcc cacaacttgg atattaacta caacaaaggc ctttacttgt 46500
ttacagcttc aaacaattcc aaaaagcttg aggttaacct aagcactgcc aaggggttga 46560
tgtttgacgc tacagccata gccattaatg caggagatgg gcttgaattt ggttcaccta 46620
atgcaccaaa cacaaatccc ctcaaaacaa aaattggcca tggcctagaa tttgattcaa 46680
acaaggctat ggttcctaaa ctaggaactg gccttagttt tgacagcaca ggtgccatta 46740
cagtaggaaa caaaaataat gataagctaa ctttgtggac cacaccagct ccatctccta 46800
actgtagact aaatgcagag aaagatgcta aactcacttt ggtcttaaca aaatgtggca 46860
gtcaaatact tgctacagtt tcagttttgg ctgttaaagg cagtttggct ccaatatctg 46920
gaacagttca aagtgctcat cttattataa gatttgacga aaatggagtg ctactaaaca 46980
attccttect ggacccagaa tattggaact ttagaaatgg agatcttact gaaggcacag 47040
cctatacaaa cgctgttgga tttatgccta acctatcage ttatccaaaa tctcacggta 47100
aaactgccaa aagtaacatt gtcagtcaag tttacttaaa cggagacaaa actaaacctg 47160
taacactaac cattacacta aacggtacac aggaaacagg agacacaact ccaagtgcat 47220
actctatgtc attttcatgg gactggtctg gccacaacta cattaatgaa atatttgcca 47280
catcctetta cactttttca tacattgcce aagaataaag aatcgtttgt gttatgttte 47340
aacgtgttta tttttcaatt gcagaaaatt tcaagtcatt tttcattcag tagtatagcc 47400
ccaccaccac atagcttata cagatcaccg taccttaatc aaactcacag aaccctagta 47460
ttcaacctge cacctcccte ccaacacaca gagtacacag tcectttcectece cecggetggee 47520
ttaaaaagca tcatatcatg ggtaacagac atattcttag gtgttatatt ccacacggtt 47580
tcetgtegag ccaaacgcte atcagtgata ttaataaact ccccgggcag ctcacttaag 47640
ttcatgtcge tgtccagetg ctgagccaca ggctgctgte caacttgcegg ttgcttaacg 47700
ggcggcgaag gagaagtcca cgcctacatg ggggtagagt cataatcgtg catcaggata 47760
gggcggtggt gctgcagcag cgcgcgaata aactgctgec gcecgcecgetce cgtectgcag 47820
gaatacaaca tggcagtggt ctcctcageg atgattcgca ccgecccgcag cataaggcecge 47880
cttgtectece gggcacagca gcgcaccctg atctcactta aatcagcaca gtaactgcag 47940
cacagcacca caatattgtt caaaatccca cagtgcaagg cgctgtatcc aaagctcatg 48000
gcggggacca cagaacccac gtggccatca taccacaagce gcaggtagat taagtggcga 48060
ccectcataa acacgctgga cataaacatt acctcttttg gcatgttgta attcaccacce 48120
tcececggtace atataaacct ctgattaaac atggcgccat ccaccaccat cctaaaccag 48180
ctggccaaaa cctgcccgece ggctatacac tgcagggaac cgggactgga acaatgacag 48240
tggagagccce aggactcgta accatggatc atcatgctcecg tcatgatatc aatgttggca 48300
caacacaggc acacgtgcat acacttcctce aggattacaa gctcectcceccg cgttagaacce 48360
atatcccagg gaacaaccca ttcctgaatc agcgtaaatce ccacactgca gggaagacct 48420
cgcacgtaac tcacgttgtg cattgtcaaa gtgttacatt cgggcagcag cggatgatcc 48480
tccagtatgg tagcgcgggt ttcectgtctca aaaggaggta gacgatccct actgtacgga 48540
gtgcgccgag acaaccgaga tcgtgttggt cgtagtgtca tgccaaatgg aacgccggac 48600
gtagtcatat ttcctgaagc aaaaccaggt gcgggcgtga caaacagatc tgcgtctceccg 48660

gtctegeege ttagatcgct ctgtgtagta gttgtagtat atccactctce tcaaagcatc 48720
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caggcgececec
atccaccacc
cacgggagga
ccaaaaccte
actctacage
ggcaaacggce
ctataaacat
atatatctct
cgcectecac
gacctgtata
tcgecagggec
gccaggaace
aaccagcgta
tgctcaaaaa
gcagataaag
acatgtctge
agaagcctgt
geeggegtga
ggtcatgtce
gtgctaaaaa
ttacagccee
aaaaacccte
cacagcggca
cactcgacac
gtatatatag
cgcacgcgaa
acttcegttt
tacaagttac
tcacaaactc

atgatnnnnn

ctggettegy
gcagaataag
gegggaagag
aaaatgaaga
caaagaacag
cctecacgtec
tccageacct
aagcaaatcc
cttecagecte
agattcaaaa
agctgaacat
ttgacaaaag
gececgatgt
atcaggcaaa
gcaggtaage
gggtttectge
cttacaacag
ccgtaaaaaa
ggagtcataa
gcgaccgaaa
cataggaggt
ctgectagge
gectaacagt
ggcaccagcet
gactaaaaaa
cctacgecca
tcccacgtta
tccgecctaa
cacccectea

ttaat

<210> SEQ ID NO 17
<211> LENGTH: 39301

<212> TYPE:

DNA

gttctatgta

ccacacccag

ctggaagaac

tctattaagt

ataatggcat

aagtggacgt

tcaaccatge

cgaatattaa

aagcagcgaa

geggaacatt

aatcgtgcag

aacccacact

aagctttgtt

gectegegea

tccggaacca

ataaacacaa

gaaaaacaac

actggtcacc

tgtaagactc

tagcccgggg

ataacaaaat

aaaatagcac

cagccttace

caatcagtca

tgacgtaacg

gaaacgaaag

cgtaacttee

aacctacgte

ttatcatatt

aactcctteca tgegecgetyg

ccaacctaca cattcgttet

catgtttttt tttttattcc

gaacgegete ccecteeggtyg

ttgtaagatyg ttgcacaatg

aaaggctaaa cccttcaggyg

ccaaataatt ctcatctege

gtceggecat tgtaaaaatce

tcatgattgce aaaaattcag

aacaaaaata ccgcgatcce

gtctgecacgg accagegegg

gattatgaca cgcatactcg

gecatgggegyg cgatataaaa

aaaaagaaag cacatcgtag

ccacagaaaa agacaccatt

aataaaataa caaaaaaaca

ccttataage ataagacgga

gtgattaaaa agcaccaccg

ggtaaacaca tcaggttgat

gaatacatac ccgcaggegt

taataggaga gaaaaacaca

cctecegete cagaacaaca

agtaaaaaag aaaacctatt

cagtgtaaaa aagggccaag

gttaaagtce acaaaaaaca

ccaaaaaacc cacaacttcce

cattttaaga aaactacaat

accecgeceeyg tteccacgec

ggcttcaatce caaaataagg

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

pAd vector containing DS2C-luc
<220> FEATURE:
<221> NAME/KEY: modified_base

<222> LOCATION:

(1) ...

(39301)

<223> OTHER INFORMATION: n = g,

<400> SEQUENCE: 17

a, cor t

ccctgataac

gegagtcaca

aaaagattat

gegtggtcaa

gcettcecaaaa

tgaatctect

caccttctca

tgctccagag

gttectcaca

gtaggtcect

ccacttccecce

gagctatget

tgcaaggtge

tcatgctcat

tttctctcaa

tttaaacatt

ctacggecat

acagctecte

tcatcggtca

agagacaaca

taaacacctyg

tacagcgett

aaaaaaacac

tgcagagcga

cccagaaaac

tcaaatcgte

tcccaacaca

cegegecacy

tatattattg

taaggatccn nnectgtect cgaccgatge ccttgagage cttcaaccca gtcagetcect

tceggtggge geggggeatg actategteg ccgeacttat gactgtcette tttatcatge

48780

48840

48900

48960

49020

49080

49140

49200

49260

49320

49380

49440

49500

49560

49620

49680

49740

49800

49860

49920

49980

50040

50100

50160

50220

50280

50340

50400

50460

50475

synthetic chimeric adenoviral vector ND1.1 214,

60

120
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aactcgtagg acaggtgccg gcagcgctct gggtcatttt cggegaggac cgcttteget 180
ggagcgcgac gatgatcgge ctgtegettg cggtattegg aatcttgcac gecectegetc 240
aagccttegt cactggtcce geccaccaaac gtttcecggega gaagcaggcec attatcgecg 300

gecatggegge cgacgcgcetg ggctacgtet tgetggegtt cgegacgcega ggetggatgg 360

ccttecccat tatgattett ctegetteeg geggeategg gatgeccgeg ttgcaggeca 420
tgctgtccag gcaggtagat gacgaccatce agggacaget tcaaggatceg ctegeggete 480
ttaccagcct aacttegate actggaccge tgategtcac ggegatttat gecgectegg 540
cgagcacatg gaacgggttg geatggattg taggegecge cctataccett gtetgectece 600
cegegttgeg tegeggtgea tggagecggg ccacctegac ctgaatggaa gecggeggea 660
cctegetaac ggattcacca ctccaagaat tggagccaat caattettge ggagaactgt 720
gaatgcgcaa accaaccctt ggcagaacat atccatcgeg tcegecatcet ccageagecg 780
cacgcggege atctegggea gegttgggte ctggecacgg gtgegeatga tegtgetect 840
gtegttgagg accceggctag getggegggyg ttgecttact ggttagcaga atgaatcacce 900
gatacgcgag cgaacgtgaa gcgactgctyg ctgcaaaacg tctgcgacct gagcaacaac 960

atgaatggtc ttcggtttcecc gtgtttegta aagtctggaa acgcggaagt cagcgccctg 1020
caccattatg ttccggatct gcatcgcagg atgctgetgg ctaccctgtg gaacacctac 1080
atctgtatta acgaagcgct ggcattgacc ctgagtgatt tttctctggt cccgecgecat 1140
ccataccgcece agttgtttac cctcacaacg ttccagtaac cgggcatgtt catcatcagt 1200
aacccgtate gtgagcatcce tetcectegttt catcggtatce attaccccca tgaacagaaa 1260
ttcceectta cacggaggca tcaagtgacc aaacaggaaa aaaccgccct taacatggece 1320
cgctttatca gaagccagac attaacgctt ctggagaaac tcaacgagct ggacgcggat 1380
gaacaggcag acatctgtga atcgcttcac gaccacgctg atgagcttta ccgcagetge 1440
ctcgegegtt teggtgatga cggtgaaaac ctctgacaca tgcagctcce ggagacggtce 1500
acagcttgte tgtaagcgga tgccgggage agacaagcecce gtcagggege gtcagegggt 1560
gttggcgggt gtcggggcge agccatgacce cagtcacgta gcgatagegg agtgtatact 1620
ggcttaacta tgcggcatca gagcagattg tactgagagt gcaccatatg cggtgtgaaa 1680
taccgcacag atgcgtaagg agaaaatacc gcatcaggcg ctctteccget tectcegetca 1740
ctgactecget gegctceggte gtteggectge ggcgageggt atcagcectcac tcaaaggcegg 1800
taatacggtt atccacagaa tcaggggata acgcaggaaa gaacatgtga gcaaaaggcce 1860
agcaaaaggc caggaaccdgt aaaaaggccg cgttgctgge gtttttccat aggctccgece 1920
ccectgacga gcatcacaaa aatcgacget caagtcagag gtggcgaaac ccgacaggac 1980
tataaagata ccaggcgttt ccccctggaa gcteccctegt gegctcectect gttecgacce 2040
tgccgettac cggatacctg tecgecttte tceectteggg aagecgtggeg ctttcetcaat 2100
gctcacgetg taggtatcte agttcecggtgt aggtcegttceg ctccaagetyg ggectgtgtge 2160
acgaaccccce cgttcageecce gaccgctgceg ccttatceegg taactatcgt cttgagtceca 2220
acccggtaag acacgactta tcgccactgg cagcagccac tggtaacagyg attagcagag 2280
cgaggtatgt aggcggtgct acagagttct tgaagtggtg gcctaactac ggctacacta 2340
gaaggacagt atttggtatc tgcgctctgce tgaagccagt taccttcgga aaaagagttg 2400
gtagctcttyg atccggcaaa caaaccaccg ctggtagcgg tggttttttt gtttgcaage 2460

agcagattac gcgcagaaaa aaaggatctc aagaagatcc tttgatcttt tctacggggt 2520
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ctgacgctca gtggaacgaa aactcacgtt aagggatttt ggtcatgaga ttatcaaaaa 2580
ggatcttcac ctagatcctt ttaaattaaa aatgaagttt taaatcaatc taaagtatat 2640
atgagtaaac ttggtctgac agttaccaat gcttaatcag tgaggcacct atctcagcga 2700
tctgtctatt tecgttcatce atagttgcect gactccecegt cgtgtagata actacgatac 2760
gggagggcett accatctgge cccagtgetg caatgatacce gegagaccca cgctcaccegg 2820
ctccagattt atcagcaata aaccagccag ccggaaggge cgagcgcaga agtggtectg 2880
caactttatc cgcctccatce cagtctatta attgttgecg ggaagctaga gtaagtagtt 2940
cgccagttaa tagtttgcge aacgttgttg ccattgctge agccatgaga ttatcaaaaa 3000
ggatcttcac ctagatcctt ttcacgtaga aagccagtcec gcagaaacgg tgctgacccce 3060
ggatgaatgt cagctactgg gctatctgga caagggaaaa cgcaagcgca aagagaaagce 3120
aggtagcttg cagtgggctt acatggcgat agctagactg ggcggtttta tggacagcaa 3180
gcgaaccgga attgccagct ggggcgcecct ctggtaaggt tgggaagcecc tgcaaagtaa 3240
actggatggce tttctcgecg ccaaggatct gatggcgcag gggatcaagce tcectgatcaag 3300
agacaggatg aggatcgttt cgcatgattg aacaagatgg attgcacgca ggttctcecgg 3360
ccgcttgggt ggagaggcta tteggctatg actgggcaca acagacaatc ggctgctcetg 3420
atgccgecgt gttceceggetyg tcagcecgcagg ggegccceggt tectttttgte aagaccgacce 3480
tgtcecggtge cctgaatgaa ctgcaagacg aggcagcegceg gctatcgtgg ctggcecacga 3540
cgggcgttee ttgcgcaget gtgctcgacg ttgtcactga agcgggaagg gactggctgce 3600
tattgggcga agtgccgggg caggatctce tgtcatctca cecttgectcect gecgagaaag 3660
tatccatcat ggctgatgca atgcggcggce tgcatacgct tgatccgget acctgcccat 3720
tcgaccacca agcgaaacat cgcatcgage gagcacgtac tceggatggaa gccggtettg 3780
tcgatcagga tgatctggac gaagagcatc aggggctcege gccagccgaa ctgttcegeca 3840
ggctcaaggc gagcatgcce gacggcgagg atctegtcegt gacccatggce gatgectget 3900
tgccgaatat catggtggaa aatggccgct tttetggatt catcgactgt ggccggectgg 3960
gtgtggcgga ccgctatcag gacatagegt tggctacceg tgatattget gaagagettg 4020
gcggcgaatg ggctgaccge ttectegtge tttacggtat cgeccgcteccce gattecgecage 4080
gcatcgecett ctatcgectt cttgacgagt tcecttctgaat tttgttaaaa tttttgttaa 4140
atcagctcat tttttaacca ataggccgaa atcggcaaca tcccttataa atcaaaagaa 4200
tagaccgcga tagggttgag tgttgttcca gtttggaaca agagtccact attaaagaac 4260
gtggactcca acgtcaaagg gcgaaaaacc gtctatcagg gegatggecc actacgtgaa 4320
ccatcaccca aatcaagttt tttgcggtcg aggtgccgta aagctctaaa tcggaaccct 4380
aaagggagcce cccgatttag agcttgacgg ggaaagccegyg cgaacgtgge gagaaaggaa 4440
gggaagaaag cgaaaggagc gggcgctagg gegctggcaa gtgtageggt cacgetgege 4500
gtaaccacca cacccgegceg cttaatgege cgctacaggg cgcgtcecatt cgccattcag 4560
gatcgaatta attcttaatt aacatcatca ataatatacc ttattttgga ttgaagccaa 4620
tatgataatg agggggtgga gtttgtgacg tggcgcgggg cgtgggaacg gggcgggtga 4680
cgtagtagtg tggcggaagt gtgatgttgc aagtgtggcg gaacacatgt aagcgacgga 4740
tgtggcaaaa gtgacgtttt tggtgtgcgce cggtgtacac aggaagtgac aattttcgceg 4800

cggttttagg cggatgttgt agtaaatttg ggcgtaaccg agtaagattt ggccattttce 4860
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gecgggaaaac

aatactgcta

ccagggtttt

ctatagggeg

tcataatatg

attgactagt

gttcegegtt

cccattgacyg

acgtcaatgg

tatgccaagt

ccagtacatg

tattaccatg

acggggattt

tcaacgggac

gegtgtacgg

gagacgccat

tctagectag

acaggtttaa

ctgataggca

tgagcctagyg

gttgcteget

taactcaaca

agacatcttg

gatccteegyg

tatcaacgtg

ctatcetggyg

ctttgaaaag

cgttagetca

aatcaaaaag

ggacctgete

gtatcagaac

gccaaagatt

gacaatctta

tgaatacgce

gtatggcaat

cttccataat

cctggtecte

tggcctgttt

ttggtacgga

cactcagaaa

tgaataagag

gagatctgge

cccagteacy

aattgggtac

tacatttata

tattaatagt

acataactta

tcaataatga

gtggagtatt

acgcceecta

accttatggg

gtgatgcggt

ccaagtctee

tttccaaaat

tgggaggtct

ccacgetgtt

ctctgaagtt

ggagaccaat

ctgactctet

agatctcteg

attgtgtcete

gagcaggtcg

gaaaagacce

gactgttcag

cctgaatggt

tcatttaacg

atacagatta

gegtgteect

aacagtacct

gtgttgtggg

cccactacat

gcaacacgga

aaacccaacg

tataagatcg

tgcaacacga

attcatccat

gcaaccggte

ggcgcgattg

taccaccata

gctattgacy

gaagtgaaat

gJgaaaggggga

acgttgtaaa

tggccacaga

ttggctcatg

aatcaattac

cggtaaatgg

cgtatgttee

tacggtaaac

ttgacgtcaa

actttcctac

tttggcagta

accccattga

gtcgtaacaa

atataagcag

ttgacctecca

ggtggtgagg

agaaactggg

ctgectattyg

aggtcgacgg

tagtgaagag

atactatcat

acaacggcaa

tcgetggttyg

cttacattgt

attacgagga

tacccaagtce

atctgggete

acccaaccat

gtatccatca

acatcagtat

gcaaagtaaa
atgcgataaa

tgaaaaaggg

agtgccagac

tgaccattgg

taagaaatag

ccggatteat

gcaacgaaca

gagttacaaa

ctgaataatt

tgtgctgcaa

acgacggeca

gettggecca

tccaacatta

ggggtcatta

ccegectgge

catagtaacg

tgcccacttyg

tgacggtaaa

ttggcagtac

catcaatggg

cgtcaatggyg

ctcegecceca

agctegttta

tagaagacac

cecctgggeag

catgtggaga

gtctatttte

tatcgatgee

cgatcaaatt

ggagaaaaac

actttgcgac

gCththgg

ggagaaggct

actgaaacac

tagttggagt

tccatcctte

caaaaagtct

cccgaacgac

tggcacgagt

tgggcaatct

tttcgagtee

ggactctgcea

accaatggga

ggagtgccca

ccegcagaga

c¢gagggaggce

ggggtecgge

caaggttaat

ttgtgttact catagcgegt

ggcgattaag ttgggtaacg

gtgaattgta atacgactca

ttgcatacgt tgtatccata

ccgecatgtt gacattgatt

gttcatagce catatatgga

tgaccgceca acgacccccg

ccaataggga ctttccattg

gcagtacatc aagtgtatca

tggccegect ggcattatge

atctacgtat tagtcatcge

cgtggatage ggtttgacte

agtttgtttt ggcaccaaaa

ttgacgcaaa tgggcggtag

gtgaaccgte agatcgectg

cgggaccgat ccagectgac

gttggtatca aggttacaag

cagagaagac tcttgggttt

ccacccttag getgetggte

accatggaga aaatcgtect

tgtatcgget accatgccaa

gtaacagtta ctcatgccca

ctggatggag tgaagccect

aaccctatgt gtgatgagtt

aaccctacca atgacctcetg

ctgttgtcta gaattaacca

gatcacgaag cctcctcagg

tttagaaatg tggtctggtt

tataacaata ccaatcagga

geegetgaac agactaggcet

actctgaacc agcgattagt

ggcaggatgg agtttttctg

aatggcaatt tcatcgccce

attatgaagt ccgaattaga

gccattaata gctcaatgece

aagtacgtga agtccaaccyg

gaatcgcegga ggaagaaacg

tggcagggta tggtcgatgg

tatgcagcag ataaggagag

agtattatag ataaaatgaa

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260
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cacgcaattc gaggccgttyg ggagggagtt taacaatctg gaacgccgga tcgaaaatct 7320
gaataagaaa atggaagacg gcttccttga cgtgtggact tataatgcag agctgcttgt 7380
actcatggag aacgagagga ccctggattt ccacgatagc aacgtgaaga acctttacga 7440
caaggtgaga cttcagctcc gagacaacgc caaggagctg gggaatggat gcecttcgagtt 7500
ttaccacaaa tgtgacaatg agtgcatgga aagtatacgc aacgggacct acaattaccc 7560
tcagtatagc gaagaggctc ggctcaaacg cgaagagata agcggggtga aattggaatc 7620
aatcggaaca tatcaaatcc tgtccatcta tteccaccgtce gectcecttege tggecctege 7680
tatcatgatg gctggtctgt ccctatggat gtgttccaat ggaagcctte agtgccgtat 7740
ttgtatatga gcggccgecce tattctatag tgtcacctaa atgctagagce tcgctgatca 7800
gcctegactyg tgccttcectag ttgccageca tectgttgttt gecccteccce cgtgecttece 7860
ttgaccctgg aaggtgccac tcccactgte ctttectaat aaaatgagga aattgcatcg 7920
cattgtctga gtaggtgtca ttctattctg gggggtgggg tggggcagga cagcaagggyg 7980
gaggattggg aagacaatag caggcatgct ggggatgcgg tgggctctat ggcttctgag 8040
gcggaaagaa ccaaagctta acatcatcaa taatatacct tattttggat tgaagccaat 8100
atgataatga gggggtggag tttgtgacgt ggcgcggggce gtgggaacgg ggcgggtgac 8160
gtagtagtgt ggcggaagtg tgatgttgca agtgtggcgg aacacatgta agcgacggat 8220
gtggcaaaag tgacgttttt ggtgtgcgcce ggtgtacaca ggaagtgaca attttcgege 8280
ggttttaggc ggatgttgta gtaaatttgg gcgtaaccga gtaagatttg gccatttteg 8340
cgggaaaact gaataagagg aagtgaaatc tgaataattt tgtgttactc atagcgcgta 8400
atactgtaat agtaatcaat tacggggtca ttagttcata gcccatatat ggagttccgce 8460
gttacataac ttacggtaaa tggcccgect ggctgaccgce ccaacgaccce ccgeccattg 8520
acgtcaataa tgacgtatgt tcccatagta acgccaatag ggactttcca ttgacgtcaa 8580
tgggtggagt atttacggta aactgcccac ttggcagtac atcaagtgta tcatatgcca 8640
agtacgcccce ctattgacgt caatgacggt aaatggcccg cctggcatta tgcccagtac 8700
atgaccttat gggactttcc tacttggcag tacatctacg tattagtcat cgctattacc 8760
atggtgatgc ggttttggca gtacatcaat gggcgtggat agcggtttga ctcacgggga 8820
tttccaagtc tccaccccat tgacgtcaat gggagtttgt tttggcacca aaatcaacgg 8880
gactttccaa aatgtcgtaa caactccgec ccattgacge aaatgggcgg taggcgtgta 8940
cggtgggagg tctatataag cagagctggt ttagtgaacc gtcagatccg ctagagatct 9000
gggaaacgat atgggctgaa tacggatccg tattcagccc atatcgtttce tctagaaata 9060
aaatatcttt attttcatta catctgtgtg ttggtttttt gtgtggcggce cgctcgagcece 9120
taagcttcta gataagatat ccgatccacc ggatctagat aactgatcat aatcagccat 9180
accacatttg tagaggtttt acttgcttta aaaaacctcc cacacctcece cctgaacctg 9240
aaacataaaa tgaatgcaat tgttgttgtt aacttgttta ttgcagctta taatggttac 9300
aaataaagca atagcatcac aaatttcaca aataaagcat ttttttcact gcattctagt 9360
tgtggtttgt ccaaactcat caatgtatct taacgcggat ctgggcgtgg ttaagggtgg 9420
gaaagaatat ataaggtggg ggtcttatgt agttttgtat ctgttttgca gcagccgecyg 9480
ccgccatgag caccaactceg tttgatggaa gcattgtgag cttgtcgact cgaagatctg 9540

ggcgtggtta agggtgggaa agaatatata aggtgggggt cttatgtagt tttgtatctg 9600
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ttttgcagca geccgecgeeg ccatgagcac caactcgttt gatggaagca ttgtgagcetce 9660
atatttgaca acgcgcatgc ccccatgggce cggggtgcegt cagaatgtga tgggctcecag 9720
cattgatggt cgccccgtec tgcccgcaaa ctctactacce ttgacctacg agaccgtgte 9780
tggaacgceg ttggagactg cagcctecge cgecgcttea gecgetgeayg ccaccgeccyg 9840
cgggattgtg actgactttg ctttcecctgag ccecgcttgca agcagtgcag ctteccegtte 9900
atccgececge gatgacaagt tgacggctct tttggcacaa ttggattctt tgacccggga 9960
acttaatgtc gtttctcage agctgttgga tctgcgccag caggtttcectg ccctgaagge 10020
ttectececct cccaatgegg tttaaaacat aaataaaaaa ccagactctg tttggatttg 10080
gatcaagcaa gtgtcttgct gtcectttattt aggggttttg cgcgcgecggt aggcccggga 10140
ccagcggtcet cggtcgttga gggtectgtg tattttttee aggacgtggt aaaggtgact 10200
ctggatgttc agatacatgg gcataagccc gtctctgggg tggaggtage accactgcag 10260
agcttcatge tgcggggtgg tgttgtagat gatccagtcg tagcaggagce gectgggcegtg 10320
gtgcctaaaa atgtctttca gtagcaagcet gattgccagg ggcaggccct tggtgtaagt 10380
gtttacaaag cggttaagct gggatgggtg catacgtggg gatatgagat gcatcttgga 10440
ctgtattttt aggttggcta tgttcccage catatceccte cggggattca tgttgtgcag 10500
aaccaccagc acagtgtatc cggtgcactt gggaaatttg tcatgtagct tagaaggaaa 10560
tgcgtggaag aacttggaga cgcccttgtg acctccaaga tttteccatge attcgtccat 10620
aatgatggca atgggcccac gggcggcggce ctgggcgaag atatttctgg gatcactaac 10680
gtcatagttg tgttccagga tgagatcgtc ataggccatt tttacaaagc gcgggcggag 10740
ggtgccagac tgcggtataa tggttccatc cggcccaggg gcgtagttac cctcacagat 10800
ttgcatttce cacgctttga gttcagatgg ggggatcatg tctacctgceg gggcgatgaa 10860
gaaaacggtt tccggggtag gggagatcag ctgggaagaa agcaggttcc tgagcagctg 10920
cgacttaccg cagccggtgg geccgtaaat cacacctatt accgggtgca actggtagtt 10980
aagagagctg cagctgcegt catccctgag caggggggcce acttcgttaa gcatgtcccet 11040
gactcgcatg ttttcecctga ccaaatccge cagaaggcgce tcgecgccca gcgatagcag 11100
ttcttgcaag gaagcaaagt ttttcaacgg tttgagaccg tccgccgtag gcatgetttt 11160
gagcgtttga ccaagcagtt ccaggcggtc ccacagctceg gtcacctget ctacggcatce 11220
tcgatccage atatctcecte gtttegeggg ttggggegge tttegetgta cggcagtagt 11280
cggtgctegt ccagacgggce cagggtcatg tctttceccacg ggcgcagggt cctcecgtcage 11340
gtagtctggg tcacggtgaa ggggtgcgcet ccgggctgeg cgctggccag ggtgegettg 11400
aggctggtcce tgctggtgcet gaagcgcectge cggtcttege cctgecgegte ggccaggtag 11460
catttgacca tggtgtcata gtccagccce tccgeggegt ggceccttgge gegcagettg 11520
ccettggagg aggcgcecgca cgaggggcag tgcagacttt tgagggcecgta gagcttggge 11580
gcgagaaata ccgattccgg ggagtaggca tccgegcecge aggccccgca gacggtcecteg 11640
cattccacga gccaggtgag ctctggccegt tcggggtcaa aaaccaggtt tcecccecatge 11700
tttttgatgce gtttcttacce tetggtttee atgagcecggt gtccacgctce ggtgacgaaa 11760
aggctgtceg tgtccccecgta tacagacttg agaggcctgt cctcegagegg tgttecgegg 11820
tcetectegt atagaaactce ggaccactct gagacaaagg ctcgcgtcca ggccagcacg 11880
aaggaggcta agtgggaggg gtagcggtcg ttgtccacta gggggtccac tcgcteccagg 11940

gtgtgaagac acatgtcgcce ctcecttcecggca tcaaggaagg tgattggttt gtaggtgtag 12000
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gccacgtgac cgggtgttce tgaagggggg ctataaaagg gggtgggggce gcgttegtee 12060
tcactctett cecgcatcget gtcectgecgagg gccagctgtt ggggtgagta ctceccctcetga 12120
aaagcgggca tgacttctge gctaagattg tcagtttcca aaaacgagga ggatttgata 12180
ttcacctgge ccgcggtgat gectttgagg gtggccgcat ccatctggtce agaaaagaca 12240
atctttttgt tgtcaagctt ggtggcaaac gacccgtaga gggcgttgga cagcaacttg 12300
gcgatggage gcagggtttg gtttttgteg cgatcggcge gctecttgge cgcecgatgttt 12360
agctgcacgt attcgcgcge aacgcaccgce cattcgggaa agacggtggt gegctegteg 12420
ggcaccaggt gcacgcgcca accgcggttg tgcagggtga caaggtcaac gctggtgget 12480
acctctecge gtaggcgete gttggtccag cagaggcgge cgccecttgeg cgagcagaat 12540
ggcggtaggg ggtctagcetg cgtcetegtec ggggggtctyg cgtccacggt aaagaccccg 12600
ggcagcaggc gcgcgtcgaa gtagtctatce ttgcatcctt gcaagtctag cgectgcetge 12660
catgcgeggg cggcaagcegce gegctegtat gggttgagtyg ggggacccca tggcatgggg 12720
tgggtgagcg cggaggcgta catgccgcaa atgtcgtaaa cgtagagggg ctctetgagt 12780
attccaagat atgtagggta gcatcttcca ccgcggatge tggcgcgcac gtaatcgtat 12840
agttcgtgeg agggagcgag gaggtceggga ccgaggttge tacgggceggg ctgctetget 12900
cggaagacta tctgcctgaa gatggcatgt gagttggatg atatggttgg acgctggaag 12960
acgttgaagc tggcgtctgt gagacctacc gcgtcacgca cgaaggaggc gtaggagtcecg 13020
cgcagettgt tgaccagctce ggcggtgacce tgcacgtcecta gggcgcagta gtccagggtt 13080
tcettgatga tgtcatactt atcctgtcce ttttttttee acagectcecgeg gttgaggaca 13140
aactcttecge ggtcttteca gtactettgg atcggaaace cgtceggecte cgaacggtaa 13200
gagcctagceca tgtagaactg gttgacggcec tggtaggcge agcatccctt ttcectacgggt 13260
agcgcgtatg cctgecgegge cttceccggage gaggtgtggg tgagcgcaaa ggtgtecctg 13320
accatgactt tgaggtactg gtatttgaag tcagtgtcgt cgcatccgcc ctgcteccag 13380
agcaaaaagt ccgtgcgett tttggaacgc ggatttggca gggcgaaggt gacatcgttg 13440
aagagtatct ttcccgcgeg aggcataaag ttgcgtgtga tgcggaaggg tcccggcacce 13500
tcggaacggt tgttaattac ctgggcggcg agcacgatct cgtcaaagec gttgatgttg 13560
tggcccacaa tgtaaagttc caagaagcgc gggatgccct tgatggaagg caatttttta 13620
agttcctegt aggtgagctce ttcaggggag ctgagccegt gcectctgaaag ggcccagtcet 13680
gcaagatgag ggttggaagc gacgaatgag ctccacaggt cacgggccat tagcatttge 13740
aggtggtcge gaaaggtcct aaactggcga cctatggcca ttttttcectgg ggtgatgcag 13800
tagaaggtaa gcgggtcttg ttcccagegg tcccatccaa ggttegegge taggtetcge 13860
gcggcagtceca ctagaggcte atctccgeceg aacttcatga ccagcatgaa gggcacgage 13920
tgctteccaa aggcccccat ccaagtatag gtctctacat cgtaggtgac aaagagacgce 13980
tcggtgegag gatgcgagec gatcgggaag aactggatct cccgccacca attggaggag 14040
tggctattga tgtggtgaaa gtagaagtcc ctgcgacggg ccgaacactc gtgctggett 14100
ttgtaaaaac gtgcgcagta ctggcagcgg tgcacgggct gtacatcctg cacgaggttg 14160
acctgacgac cgcgcacaag gaagcagagt gggaatttga gcccctcecgece tggcgggttt 14220
ggctggtggt cttctactte ggetgecttgt ccttgaccgt ctggcectgcectce gaggggagtt 14280

acggtggatc ggaccaccac gccgcgcgag cccaaagtcece agatgtccecge gegcggeggt 14340
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cggagcttga tgacaacatc gcgcagatgg gagctgtcecca tggtctggag ctccegegge 14400
gtcaggtcag gcgggagcte ctgcaggttt acctegcata gacgggtcag ggcecgegggct 14460
agatccaggt gatacctaat ttccaggggc tggttggtgg cggcgtcgat ggcttgcaag 14520
aggccgcatce cccgeggege gactacggta ccgegcecggceg ggcggtggge cgcegggggtg 14580
tcettggatg atgcatctaa aagcggtgac gcgggcgage ccccggaggt agggggggcet 14640
ccggaccecgce cgggagaggg ggcaggggca cgtcecggegcee gcgcegegggce aggagetggt 14700
gctgegegeg taggttgcectg gcgaacgcga cgacgcggeg gttgatctcecce tgaatctgge 14760
gcctetgegt gaagacgacg ggcccggtga gecttgagcecet gaaagagagt tcgacagaat 14820
caatttceggt gtcgttgacg geggectgge gcaaaatcte ctgcacgtcect cctgagttgt 14880
cttgataggc gatctcggcec atgaactgct cgatctcectte ctectggaga tectcececgegte 14940
cggctegete cacggtggeg gcegaggtcegt tggaaatgcg ggccatgage tgcgagaagg 15000
cgttgaggcce tccctegtte cagacgeggce tgtagaccac gcecccecctteg gecatcegeggg 15060
cgcgcatgac cacctgcgeg agattgagct ccacgtgccg ggcgaagacg gcgtagttte 15120
gcaggcgcetyg aaagaggtag ttgagggtgg tggcggtgtg ttcectgccacg aagaagtaca 15180
taacccagcg tcgcaacgtg gattcecgttga tatcccccaa ggectcaagg cgctecatgg 15240
cctegtagaa gtccacggeg aagttgaaaa actgggagtt gcgcegeccgac acggttaact 15300
cctectecag aagacggatg agctceggcga cagtgtcegeg cacctegege tcaaaggcta 15360
caggggcctce ttcttcecttet tcaatctcect cttceccataag ggectcecccect tettettett 15420
ctggeggegyg tgggggagyy gggacacgge ggcgacgacg gegcaccggdg aggcggtega 15480
caaagcgctce gatcatctece cecgcggcgac ggcgcatggt ctcecggtgacg gegcggccgt 15540
tctegegggyg gegcagttgg aagacgccge ccgtcatgte cecggttatgg gttggegggg 15600
ggctgccatg cggcagggat acggcgctaa cgatgcatct caacaattgt tgtgtaggta 15660
ctececgecgee gagggacctg agcgagtcecceg catcgaccgg atcggaaaac ctctcecgagaa 15720
aggcgtctaa ccagtcacag tcgcaaggta ggctgagcac cgtggcgggce ggcageggge 15780
ggcggtcggyg gttgtttctg gcggaggtge tgctgatgat gtaattaaag taggcggtct 15840
tgagacggcg gatggtcgac agaagcacca tgtccttggg tccggectge tgaatgegceca 15900
ggcggtcgge catgccccag gcttegtttt gacatcggeg caggtctttg tagtagtett 15960
gcatgagect ttctaccgge acttettett ctecttecte ttgtcecctgca tcectettgcat 16020
ctatcgcetge ggcggcggceg gagtttggece gtaggtggceg ccectettect cccatgegtg 16080
tgaccccgaa geccctcate ggctgaagca gggctaggte ggcgacaacg cgctceggcta 16140
atatggcctg ctgcacctge gtgagggtag actggaagtce atccatgtcc acaaagcggt 16200
ggtatgcgec cgtgttgatg gtgtaagtgce agttggccat aacggaccag ttaacggtct 16260
ggtgaccegg ctgcgagagce tcggtgtacce tgagacgcga gtaagccctce gagtcaaata 16320
cgtagtegtt gcaagtccge accaggtact ggtatcccac caaaaagtgce ggcggceggcet 16380

ggcggtagag gggccagcgt agggtggccg gggctecggg ggcgagatct tccaacataa 16440
ggcgatgata tccgtagatg tacctggaca tccaggtgat gceccggcggcg gtggtggagg 16500
cgcgcggaaa gtcgecggacg cggttcecaga tgttgcgcag cggcaaaaag tgctcecatgg 16560
tcgggacget ctggeccggte aggcgegcege aatcgttgac gctctaccgt gcaaaaggag 16620
agcctgtaag cgggcactcect tecgtggtcet ggtggataaa ttcgcaaggg tatcatggeg 16680

gacgaccggg gttcgagcce cgtatccecgge cgtcecgecgt gatccatgeg gttaccgece 16740
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gcgtgtcgaa cccaggtgtg cgacgtcaga caacggggga gtgctcecttt tggettceccett 16800
ccaggcegcegg cggctgctge getagetttt ttggccactg geccgegcecgca gegtaagegg 16860
ttaggctgga aagcgaaagc attaagtggc tcgctcectg tagceccggagg gttattttee 16920
aagggttgag tcgcgggacc cccggttcecga gtctcggace ggcecggactg cggcgaacgg 16980
gggtttgect cccecgtcatg caagaccceg cttgcaaatt cctceccggaaa cagggacgag 17040
ccectttttt getttteecca gatgcatceceg gtgectgegge agatgecgcecce cectectcag 17100
cagcggcaag agcaagagca gcggcagaca tgcagggcac cctcecccectece tectaccgeg 17160
tcaggagggg cgacatccgce ggttgacgcg gcagcagatg gtgattacga acccecegegg 17220
cgeccgggecce ggcactacct ggacttggag gagggcgagg gcctggcegeg gctaggageg 17280
ccetetectg ageggtaccee aagggtgcag ctgaagegtg atacgegtga ggcgtacgtg 17340
ccgcggcaga acctgttteg cgaccgcgag ggagaggagce ccgaggagat gecgggatcga 17400
aagttccacg cagggcgcga gctgcggcat ggcctgaatce gcgageggtt getgegegag 17460
gaggactttg agcccgacgce gcgaaccggg attagtcceg cgcgcgcaca cgtggceggee 17520
gccgacctgg taaccgcata cgagcagacg gtgaaccagg agattaactt tcaaaaaage 17580
tttaacaacc acgtgcgtac gecttgtggceg cgcgaggagg tggctatagg actgatgcat 17640
ctgtgggact ttgtaagcgc gctggagcaa aacccaaata gcaagccgct catggcegcag 17700
ctgttectta tagtgcagca cagcagggac aacgaggcat tcagggatgce gctgctaaac 17760
atagtagagc ccgagggccg ctggcetgcte gatttgataa acatcctgca gagcatagtg 17820
gtgcaggagc gcagcttgag cctggctgac aaggtggcceg ccatcaacta ttcecatgett 17880
agcctgggca agttttacge ccgcaagata taccataccce cttacgttcecce catagacaag 17940
gaggtaaaga tcgaggggtt ctacatgcgce atggcgctga aggtgcttac cttgagcgac 18000
gacctgggeg tttatcgcaa cgagcgcatc cacaaggcceg tgagcgtgag ccggcggcege 18060
gagctcageg accgcgagct gatgcacagce ctgcaaaggg ccctggctgg cacgggcage 18120
ggcgatagag aggccgagtce ctactttgac gecgggcgctg acctgcgetg ggcecccaage 18180
cgacgcgcecce tggaggcagce tggggcecgga cctgggetgg cggtggcacce cgcgegeget 18240
ggcaacgtcg gcggcgtgga ggaatatgac gaggacgatg agtacgagcc agaggacggce 18300
gagtactaag cggtgatgtt tctgatcaga tgatgcaaga cgcaacggac ccggcggtge 18360
gggcggcgcet gcagagccag ccgtceccggec ttaactccac ggacgactgg cgccaggtca 18420
tggaccgcat catgtcgetg actgcgegca atcctgacge gttcecggcag cagccgcagg 18480
ccaaccggcet ctccgcaatt ctggaagcecgg tggtccecgge gcgcegcaaac cccacgcacyg 18540
agaaggtgct ggcgatcgta aacgcgctgg ccgaaaacag ggccatccecgg cccgacgagg 18600
ccggectggt ctacgacgeg ctgcttcage gecgtggeteg ttacaacage ggcaacgtge 18660
agaccaacct ggaccggctg gtgggggatg tgcgcgagge cgtggcgcag cgtgagcgeg 18720
cgcagcagca gggcaacctg ggctccatgg ttgcactaaa cgecttcecctg agtacacage 18780
ccgccaacgt geccgegggga caggaggact acaccaactt tgtgagcgca ctgcggctaa 18840
tggtgactga gacaccgcaa agtgaggtgt accagtctgg gccagactat tttttceccaga 18900
ccagtagaca aggcctgcag accgtaaacc tgagccaggce tttcaaaaac ttgcagggge 18960
tgtggggggt gcgggctcecece acaggcgacce gcgcgaccegt gtctagettg ctgacgccca 19020

actcgegect gttgectgetg ctaatagege ccttcacgga cagtggcage gtgtcecceccggg 19080
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acacatacct aggtcacttg ctgacactgt accgcgaggce cataggtcag gcgcatgtgg 19140
acgagcatac tttccaggag attacaagtg tcagccgcge gctggggcag gaggacacgg 19200
gcagcctgga ggcaacccta aactacctge tgaccaaccg gcggcagaag atcccctegt 19260
tgcacagttt aaacagcgag gaggagcgca ttttgcgcta cgtgcagcag agcgtgagece 19320
ttaacctgat gcgcgacggg gtaacgccca gcgtggegcet ggacatgacce gegcgcaaca 19380
tggaaccggg catgtatgcc tcaaaccggce cgtttatcaa ccgcectaatg gactacttge 19440
atcgecgegge cgccgtgaac cccgagtatt tcaccaatge catcttgaac ccgcactgge 19500
taccgecceccce tggtttctac accgggggat tcgaggtgce cgagggtaac gatggattcece 19560
tctgggacga catagacgac agcgtgtttt ccccgcaacce gcagaccctg ctagagttge 19620
aacagcgcga gcaggcagag gcggcgctgce gaaaggaaag cttcecgcagg ccaagcagcet 19680
tgtcecgatect aggcgctgeg gecccecgeggt cagatgctag tagcccattt ccaagettga 19740
tagggtctct taccagcact cgcaccaccce gcccgcgect gcectgggcgag gaggagtacce 19800
taaacaactc gctgctgcag ccgcagcgceg aaaaaaacct gcectceccggca tttcecccaaca 19860
acgggataga gagcctagtyg gacaagatga gtagatggaa gacgtacgcg caggagcaca 19920
gggacgtgcec aggcccgcge ccgeccaccece gtcgtcaaag gcacgaccgt cageggggte 19980
tggtgtggga ggacgatgac tcggcagacg acagcagcgt cctggatttg ggagggagtg 20040
gcaacccgtt tgcgcacctt cgccccaggce tggggagaat gttttaaaaa aaaaaaagca 20100
tgatgcaaaa taaaaaactc accaaggcca tggcaccgag cgttggtttt cttgtattcce 20160
ccttagtatg cggcgcgegg cgatgtatga ggaaggtcect cctcecctcect acgagagtgt 20220
ggtgagcgeg gcgccagtgg cggceggcegcet gggttcectceee ttecgatgetce ccctggacce 20280
gcegtttgtyg cctecgeggt acctgecggece taccgggggg agaaacagca tccegttacte 20340
tgagttggca cccctatteg acaccacccg tgtgtacctg gtggacaaca agtcaacgga 20400
tgtggcatcce ctgaactacc agaacgacca cagcaacttt ctgaccacgg tcattcaaaa 20460
caatgactac agcccggggg aggcaagcac acagaccatce aatcttgacg accggtcgca 20520
ctggggcggce gacctgaaaa ccatcctgca taccaacatg ccaaatgtga acgagttcat 20580
gtttaccaat aagtttaagg cgcgggtgat ggtgtcgcge ttgecctacta aggacaatca 20640
ggtggagctyg aaatacgagt gggtggagtt cacgctgcec gagggcaact actccgagac 20700
catgaccata gaccttatga acaacgcgat cgtggagcac tacttgaaag tgggcagaca 20760
gaacggggtt ctggaaagcg acatcggggt aaagtttgac acccgcaact tcagactggg 20820
gtttgaccece gtcactggte ttgtcatgec tggggtatat acaaacgaag ccttccatcc 20880
agacatcatt ttgctgccag gatgcggggt ggacttcacce cacagccgcc tgagcaactt 20940
gttgggcatc cgcaagcggce aacccttcecca ggagggcttt aggatcacct acgatgatct 21000
ggagggtggt aacattcccg cactgttgga tgtggacgcec taccaggcga gcttgaaaga 21060

tgacaccgaa cagggcgggg gtggcgcagg cggcagcaac agcagtggca gecggegcgga 21120

agagaactcc aacgcggcag ccgcggcaat gcagccggtg gaggacatga acgatcatge 21180

cattcgegge gacacctttg ccacacgggce tgaggagaag cgcgctgagg ccgaagcage 21240

ggccgaaget gccgceccccg ctgcgcaacce cgaggtcgag aagectcaga agaaaccggt 21300

gatcaaaccc ctgacagagg acagcaagaa acgcagttac aacctaataa gcaatgacag 21360

caccttcacc cagtaccgca gcectggtacct tgcatacaac tacggcgacc ctcagaccgg 21420

aatccgcetca tggaccctge tttgcactcece tgacgtaacce tgcggcectcegg agcaggtcta 21480
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ctggtegttg ccagacatga tgcaagaccce cgtgacctte cgctceccacge gccagatcag 21540
caactttcecg gtggtgggeg ccgagetgtt gccecgtgcac tccaagagct tctacaacga 21600
ccaggccegtce tactcccaac tcatccgcca gtttacctet ctgacccacg tgttcaatcg 21660
ctttcececgag aaccagattt tggcgcegcecce gccagcccce accatcacca ccgtcagtga 21720
aaacgttcct getctcacag atcacgggac gctaccgcectg cgcaacagca tcggaggagt 21780
ccagcgagtg accattactg acgccagacg ccgcacctge ccctacgttt acaaggccct 21840
gggcatagtc tcgeccgegceg tcectatcgag ccgcactttt tgagcaagca tgtccatcct 21900
tatatcgcce agcaataaca caggctgggg cctgcgette ccaagcaaga tgtttggcegg 21960
ggccaagaag cgctccgacce aacacccagt gecgcecgtgcge gggcactacce gcgegeccctg 22020
gggcgcgcecac aaacgcggcce gcactgggeg caccaccgte gatgacgcca tcgacgceggt 22080
ggtggaggag gcgcgcaact acacgcccac gccgccacca gtgtccacag tggacgcecgge 22140
cattcagacc gtggtgcgeg gagccceggceg ctatgctaaa atgaagagac ggcggaggceg 22200
cgtagcacgt cgccaccgec gecgacccegg cactgccgee caacgcgcegg cggcggccct 22260
gcttaaccge gcacgtecgca ccggccgacg ggcggcecatg cgggceccgctce gaaggctgge 22320
cgegggtatt gtcactgtge cccccaggte caggcgacga gcggccgcecg cagcagccge 22380
ggccattagt gctatgactc agggtcgcag gggcaacgtg tattgggtgc gcgactcggt 22440
tagcggectyg cgcgtgceceg tgcgcaccceg ccceccgege aactagattg caagaaaaaa 22500
ctacttagac tcgtactgtt gtatgtatcc agcggcggcg gcgcgcaacg aagctatgte 22560
caagcgcaaa atcaaagaag agatgctcca ggtcatcgeg ccggagatct atggcccccece 22620
gaagaaggaa gagcaggatt acaagccccg aaagctaaag cgggtcaaaa agaaaaagaa 22680
agatgatgat gatgaacttg acgacgaggt ggaactgctg cacgctaccg cgcccaggcecg 22740
acgggtacag tggaaaggtc gacgcgtaaa acgtgttttg cgacccggca ccaccgtagt 22800
ctttacgcce ggtgagcget ccacccgcac ctacaagege gtgtatgatg aggtgtacgg 22860
cgacgaggac ctgcttgagc aggccaacga gcgccteggg gagtttgect acggaaagceg 22920
gcataaggac atgctggcgt tgccgctgga cgagggcaac ccaacaccta gcctaaagcce 22980
cgtaacactg cagcaggtgc tgcccgegcet tgcaccgtce gaagaaaagce gcggcectaaa 23040
gcgegagtet ggtgacttgg cacccaccgt gcagctgatg gtacccaagce gccagcgact 23100
ggaagatgtc ttggaaaaaa tgaccgtgga acctgggctg gagcccgagg tccecgegtgeg 23160
gccaatcaag caggtggcgce cgggactggg cgtgcagacc gtggacgttc agatacccac 23220
taccagtagc accagtattg ccaccgccac agagggcatg gagacacaaa cgtcceccggt 23280
tgcctecageg gtggcggatg ccgcggtgca ggcggteget gecggccgegt ccaagaccte 23340
tacggaggtg caaacggacc cgtggatgtt tcgegtttca gecccceccgge geccgegegyg 23400
ttcgaggaag tacggcgccg ccagcgcgcet actgcccgaa tatgccctac atccttceccat 23460
tgcgectace ceccggctate gtggctacac ctaccgccce agaagacgag caactacccg 23520
acgccgaacce accactggaa cccgecgecg ccecgtcecgeegt cgcecagceccg tgctggecccece 23580
gatttcegtyg cgcagggtgg ctegcgaagg aggcaggacce ctggtgctgce caacagcecgceg 23640
ctaccacccce agcatcgttt aaaagccggt ctttgtggtt cttgcagata tggccctcac 23700

ctgccgecte cgtttcececegg tgccgggatt ccgaggaaga atgcaccgta ggaggggcat 23760

ggcecggcecac ggcctgacgg gcggcatgeg tcgtgecgcac caccggcggce ggcecgegegte 23820
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gcaccgtege

tggCgCCgtg

aagttgcatg

aactattttg

gecegtteat

gCtggggCtC

gcaaggccty

tccaacaaaa

accaggcagt

ctccaccgge

acagggaaga

agcaaggect

acacacccgt

caggcccgac

geggtecgeg

tegtgggtet

cgtatgtgtyg

ccegetttee

gggccaggac

gacgtactte

gaccacagac

tgcgtacteg

ggcttecacy

ctectggeact

tgaagctget

agtagacgag

tataaatatt

cgataaaaca

taatcatgca

atatgcaaaa

aaagctagaa

tggtgataac

agacactcat

ccaacaatct

aatgtattac

tgctgttgta

cattggtgat

agatgttaga

actgggaggt

aaatggatgg

atgcgeggceg

cceggaattyg

tggaaaaatc

tagaatggaa

gggaaactgg

getgtggage

gaacagcagce

ggtggtagat

gcaaaataag

cgtggagaca

aactctggtyg

gcccaccacc

aacgctggac

cgcegttgtt

atcgttgegyg

gggggtgcaa

tcatgtatge

aagatggcta

gecteggagt

agcctgaata

cggteccage

tacaaggcge

tactttgaca

gectacaacyg

actgctettyg

caagctgage

acaaaggagg

tttcaacctyg

getgggagag

cccacaaatg

agtcaagtgg

ttgactccta

atttcttaca

atgcccaaca

aacagcacgg

gatttgcaag

agaaccaggt

attattgaaa

gtgattaata

gaaaaagatg

gtatcctgee

catccgtgge

aaaataaaaa

gacatcaact

caagatatcg

ggcattaaaa

acaggccaga

ggcetggect

attaacagta

gtgtctccag

acgcaaatag

cgtecccateg

ctgectecce

gtaacccgte

ccegtageca

tccctgaage

gtccatgteg

ccecttegat

acctgagecc

acaagtttag

gtttgacgcet

ggttcaccct

tcegeggegt

cectggetec

aaataaacct

agcaaaaaac

gtattcaaat

aacctcaaat

tccttaaaaa

aaaatggagg

aaatgcaatt

aagtggtatt

tgcccactat

ggcctaatta

gtaatatggg

acagaaacac

acttttctat

atcatggaac

cagagactct

ctacagaatt

cctecttatt

cttgcaggeyg

gtctggacte

ttgegtetet

gcaccagcaa

atttcggtte

tgctgaggga

ctggcattag

agcttgatce

aggggcgtgg

acgagectec

cgceccatgge

cecgecgacac

ctagcegege

gtggcaactyg

gecgacgatyg

cegecagagyg

gatgcegcag

cgggetggtyg

aaaccccacg

geggttcate

agctgtgggt

gctggacagg

caagggtgec

agaagaagag

tcacgtattt

aggtgtcgaa

aggagaatct

gactacccca

gcaaggcatt

tttctcaact

gtacagtgaa

taaggaaggt

cattgetttt

tgttctggeyg

agagctttca

gtggaatcag

tgaagatgaa

taccaaggta

ttcagataaa

ccactgatceg ccgeggegat

cagagacact gattaaaaac

tcacgctege ttggtectgt

ggcecegega cacggetege

tatgagcggt ggcgecttca

caccgttaag aactatggca

taagttgaaa gagcaaaatt

cggggtggty gacctggeca

cegecctece gtagaggage

cgaaaagcegt ccgegeccceg

ctcgtacgag gaggcactaa

taccggagtyg ctgggccage

ccagcagaaa cctgtgetge

gtcectgege cgegecgeca

gcaaagcaca ctgaacagca

cttectgaata gctaacgtgt

agctgetgag cecgecgegeg

tggtcttaca tgcacatctce

cagtttgcce gegecaccga

gtggcgecta cgcacgacgt

cctgtggace gtgaggatac

gataaccgtyg tgctggacat

ggcectactt ttaagcccta

ccaaatcctt gcgaatggga

gacgatgaca acgaagacga

gggcaggege cttattetgg

ggtcaaacac ctaaatatgce

cagtggtacg aaactgaaat

atgaaaccat gttacggttce

cttgtaaagc aacaaaatgg

actgaggcga ccgcaggcaa

gatgtagata tagaaacccce

aactcacgag aactaatggg

agggacaatt ttattggtct

ggccaagcat cgcagttgaa

taccagcttt tgcttgatte

getgttgaca gctatgatce

cttccaaatt actgetttee

aaacctaaaa caggtcagga

aatgaaataa gagttggaaa

23880

23940

24000

24060

24120

24180

24240

24300

24360

24420

24480

24540

24600

24660

24720

24780

24840

24900

24960

25020

25080

25140

25200

25260

25320

25380

25440

25500

25560

25620

25680

25740

25800

25860

25920

25980

26040

26100

26160

26220



US 8,999,946 B2
161 162

-continued

taattttgcc atggaaatca atctaaatgc caacctgtgg agaaatttcc tgtactccaa 26280
catagcgctg tatttgcceg acaagctaaa gtacagtcect tccaacgtaa aaatttctga 26340
taacccaaac acctacgact acatgaacaa gcgagtggtg gctccecgggt tagtggactg 26400
ctacattaac cttggagcac gctggtccct tgactatatg gacaacgtca acccatttaa 26460
ccaccaccgce aatgctggec tgcgctaccg ctcaatgttg ctgggcaatg gtcgectatgt 26520
gcccttecac atccaggtge ctcagaagtt ctttgccatt aaaaacctcce ttetectgee 26580
gggctcatac acctacgagt ggaacttcag gaaggatgtt aacatggttc tgcagagctc 26640
cctaggaaat gacctaaggg ttgacggagc cagcattaag tttgatagca tttgccttta 26700
cgccacctte ttccccatgg cccacaacac cgcctccacg cttgaggcca tgcttagaaa 26760
cgacaccaac gaccagtcct ttaacgacta tctcectcecgee gccaacatge tctaccctat 26820
acccgcecaac gctaccaacg tgcccatatce catcccctee cgcaactggg cggcttteceg 26880
cggctgggcece ttcacgcgec ttaagactaa ggaaacccca tcactgggct cgggctacga 26940
ccettattac acctactcetg getctatacce ctacctagat ggaacctttt acctcaacca 27000
cacctttaag aaggtggcca ttacctttga ctcttctgte agctggcectg gcaatgaccg 27060
cctgcttace cccaacgagt ttgaaattaa gcgctcagtt gacggggagg gttacaacgt 27120
tgcccagtgt aacatgacca aagactggtt cctggtacaa atgctagcta actacaacat 27180
tggctaccag ggcttctata tcccagagag ctacaaggac cgcatgtact ccttetttag 27240
aaacttccag cccatgagec gtcaggtggt ggatgatact aaatacaagg actaccaaca 27300
ggtgggcatc ctacaccaac acaacaactc tggatttgtt ggctaccttg cccccaccat 27360
gcgcgaagga caggcectace ctgctaactt cccctatceg cttataggca agaccgcagt 27420
tgacagcatt acccagaaaa agtttctttg cgatcgcacc ctttggcgca tcecccattcte 27480
cagtaacttt atgtccatgg gcgcactcac agacctgggce caaaaccttc tctacgccaa 27540
ctcecgeccac gegctagaca tgacttttga ggtggatcce atggacgage ccacccttet 27600
ttatgttttg tttgaagtct ttgacgtggt ccgtgtgcac cggccgcacc gecggcegtcat 27660
cgaaaccgtg tacctgcgca cgcccttcecte ggccggcaac gccacaacat aaagaagcaa 27720
gcaacatcaa caacagctgce cgccatgggce tccagtgage aggaactgaa agccattgte 27780
aaagatcttg gttgtgggcc atattttttg ggcacctatg acaagcgctt tccaggcttt 27840
gtttctccac acaagctcge ctgcgccata gtcaatacgg ccggtcgcga gactggggge 27900
gtacactgga tggcctttge ctggaacccg cactcaaaaa catgctacct ctttgagcce 27960
tttggetttt ctgaccageg actcaagcag gtttaccagt ttgagtacga gtcactcctg 28020
cgeccgtageg ccattgctte tteccececgac cgctgtataa cgctggaaaa gtccacccaa 28080
agcgtacagg ggcccaactce ggccgectgt ggactattcet gectgcatgtt tetccacgece 28140
tttgccaact ggccccaaac tcccatggat cacaacccca ccatgaacct tattaccggg 28200
gtacccaact ccatgctcaa cagtccccag gtacagccca ccctgcegtcecg caaccaggaa 28260
cagctctaca gecttectgga gegccactceg ccectacttee gcageccacag tgcgcagatt 28320
aggagcgcca cttcetttttg tcacttgaaa aacatgtaaa aataatgtac tagagacact 28380
ttcaataaag gcaaatgctt ttatttgtac actctcgggt gattatttac ccccaccctt 28440
gcegtetgeg cegtttaaaa atcaaagggg ttcectgccgeg catcgctatg cgecactgge 28500

agggacacgt tgcgatactg gtgtttagtg ctccacttaa actcaggcac aaccatccge 28560
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ggcagctegg tgaagtttte actccacagg ctgcgcacca tcaccaacgc gtttagcagg 28620
tcgggegecg atatcttgaa gtegcagttg gggcecteege cctgegegeg cgagttgcga 28680
tacacagggt tgcagcactg gaacactatc agcgccgggt ggtgcacgct ggccagcacg 28740
ctettgtegg agatcagatc cgcgtcecagg tcectceccgegt tgctcagggce gaacggagte 28800
aactttggta gctgccttec caaaaagggc gcgtgcccag gctttgagtt gcactegcac 28860
cgtagtggca tcaaaaggtg accgtgcccg gtctgggegt taggatacag cgcctgcata 28920
aaagccttga tctgcttaaa agccacctga gcectttgege cttcagagaa gaacatgccg 28980
caagacttgc cggaaaactg attggccgga caggccgcegt cgtgcacgca gcaccttgeg 29040
tcggtgttgg agatctgcac cacatttcgg ccccaccggt tcecttcacgat cttggecttg 29100
ctagactgct ccttcagege gegctgecceg ttttcegeteg tcacatccat ttcaatcacg 29160
tgctccttat ttatcataat gettcecegtgt agacacttaa gctcegectte gatctcageg 29220
cagcggtgca gccacaacgce gcagccecgtg ggctcecgtgat gettgtaggt cacctetgca 29280
aacgactgca ggtacgcctg caggaatcgce cccatcatcg tcacaaaggt cttgttgctg 29340
gtgaaggtca gctgcaacce gcggtgctece tcgttcagec aggtcttgca tacggccgece 29400
agagcttcca cttggtcagg cagtagtttg aagttcgect ttagatcgtt atccacgtgg 29460
tacttgtcca tcagcgcgeg cgcagectcece atgecccttet cccacgcaga cacgatcgge 29520
acactcagcg ggttcatcac cgtaatttca ctttccgett cgcetgggcte ttectettee 29580
tcttgegtee gecataccacg cgccactggg tcegtcttcecat tcageccgcecg cactgtgecge 29640
ttacctecctt tgccatgctt gattagcacc ggtgggttge tgaaacccac catttgtage 29700
gccacatcett ctetttette ctegetgtec acgattaccet ctggtgatgg cgggcgcecteg 29760
ggcttgggag aagggcgctt ctttttette ttgggcgcaa tggccaaatc cgceccgccgag 29820
gtcgatggec gcegggetggg tgtgcgegge accagegcegt cttgtgatga gtettecteg 29880
tceteggact cgatacgeceg cctcatceccege ttttttgggg gecgeccgggg aggcggcgge 29940
gacggggacg gggacgacac gtcctccatg gttgggggac gtcgcecgeccgce accgegtcecg 30000
cgcteggggg tggtttcegeg ctgctectcet tceccgactgg ccatttectt ctectatagg 30060
cagaaaaaga tcatggagtc agtcgagaag aaggacagcc taaccgcccce ctctgagtte 30120
gccaccaccg ccteccaccga tgccgccaac gcgcectacca ccttceccececegt cgaggcacce 30180
ccgcttgagg aggaggaagt gattatcgag caggacccag gttttgtaag cgaagacgac 30240
gaggaccgct cagtaccaac agaggataaa aagcaagacc aggacaacgc agaggcaaac 30300
gaggaacaag tcgggcgggg ggacgaaagg catggcgact acctagatgt gggagacgac 30360
gtgctgttga agcatctgca gcgccagtgce geccattatet gcgacgcegtt gcaagagcge 30420
agcgatgtgce ccctecgccat agcggatgtce ageccttgect acgaacgcca cctattctca 30480
ccgcgegtac cccccaaacg ccaagaaaac ggcacatgcg agcccaaccce gegcctcaac 30540
ttctaccceg tatttgcegt gecagaggtg cttgccacct atcacatctt tttccaaaac 30600
tgcaagatac ccctatcctg cecgtgccaac cgcagccgag cggacaagca gctggecttg 30660
cggcagggcg ctgtcatacc tgatatcgcec tcgctcaacg aagtgccaaa aatctttgag 30720
ggtcttggac gcgacgagaa gcgcgcggca aacgctctgce aacaggaaaa cagcgaaaat 30780
gaaagtcact ctggagtgtt ggtggaactc gagggtgaca acgcgcgcct agccgtacta 30840
aaacgcagca tcgaggtcac ccactttgcc tacccggcac ttaacctacc ccccaaggte 30900

atgagcacag tcatgagtga gctgatcgtg cgccgtgege agceccctgga gagggatgca 30960
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aatttgcaag aacaaacaga ggagggccta cccgcagttg gcgacgagca gctagegcege 31020
tggcttcaaa cgcgcgagece tgccgacttg gaggagcgac gcaaactaat gatggccgca 31080
gtgctecgtta ccgtggagct tgagtgcatg cagcggttet ttgctgaccce ggagatgcag 31140
cgcaagctag aggaaacatt gcactacacc tttcgacagg gctacgtacg ccaggectge 31200
aagatctcca acgtggagct ctgcaacctg gtctcecctace ttggaatttt gcacgaaaac 31260
cgecttggge aaaacgtgcet tceattcecacg ctcaagggcg aggcgcgcecg cgactacgte 31320
cgcgactgeg tttacttatt tcectatgctac acctggcaga cggccatggg cgtttggcag 31380
cagtgcttgg aggagtgcaa cctcaaggag ctgcagaaac tgctaaagca aaacttgaag 31440
gacctatgga cggccttcaa cgagcgctcecce gtggccgcge acctggcgga catcatttte 31500
cccgaacgcece tgcttaaaac cctgcaacag ggtctgccag acttcaccag tcaaagcatg 31560
ttgcagaact ttaggaactt tatcctagag cgctcaggaa tcttgecccge cacctgetgt 31620
gcacttceta gecgactttgt gcccattaag taccgcgaat gccctcecgece getttgggge 31680
cactgctacc ttctgcaget agccaactac cttgcctacce actctgacat aatggaagac 31740
gtgagcggtyg acggtctact ggagtgtcac tgtcgcectgca acctatgcac cccgcaccge 31800
tcectggttt gcaattcgca getgcttaac gaaagtcaaa ttatcggtac ctttgagectg 31860
cagggtccct cgcctgacga aaagtccgceg gcteccggggt tgaaactcac tecggggctg 31920
tggacgtcgg cttacctteg caaatttgta cctgaggact accacgccca cgagattagg 31980
ttctacgaag accaatccecg cccgccaaat gcggagctta ccgectgegt cattacccag 32040
ggccacatte ttggccaatt gcaagccatc aacaaagccc gccaagagtt tctgctacga 32100
aagggacggg gggtttactt ggacccccag tccggcgagg agctcaaccce aatccccceg 32160
ccgccgeage cctatcagca gcagecegcegg gcccttgett cccaggatgg cacccaaaaa 32220
gaagctgcag ctgccgecge cacccacgga cgaggaggaa tactgggaca gtcaggcaga 32280
ggaggttttyg gacgaggagg aggaggacat gatggaagac tgggagagcc tagacgagga 32340
agcttecgag gtcgaagagg tgtcagacga aacaccgtca cccteggteg cattccccte 32400
gccggegecee cagaaatcgg caaccggttce cagcatgget acaacctceccg ctectcagge 32460
gccgecggea ctgececgtte gccgacccaa ccgtagatgg gacaccactg gaaccaggge 32520
cggtaagtcc aagcagccgce cgccgttage ccaagagcaa caacagcgcc aaggctaccg 32580
ctcatggcgce gggcacaaga acgccatagt tgcttgcttg caagactgtg ggggcaacat 32640
cteccttegee cgecgettte ttetctacca tcacggegtyg gecttecccee gtaacatccet 32700
gcattactac cgtcatctct acagcccata ctgcaccggce ggcagcggca gcggcagcaa 32760
cagcagcggce cacacagaag caaaggcgac cggatagcaa gactctgaca aagcccaaga 32820
aatccacagce ggcggcagca gcaggaggag gagcgctgeg tcectggecgcecce aacgaacccg 32880
tatcgacccg cgagcttaga aacaggattt ttcccactct gtatgctata tttcaacaga 32940
gcaggggcca agaacaagag ctgaaaataa aaaacaggtc tctgcgatcc ctcacccgca 33000
gctgectgta tcacaaaagce gaagatcagce ttcggcgcac gctggaagac gcggaggctce 33060
tcttcagtaa atactgcgeg ctgactctta aggactagtt tcgcegecctt tcectcaaattt 33120
aagcgcgaaa actacgtcat ctccagecggce cacacceggce gccagcacct gtegtcageg 33180
ccattatgag caaggaaatt cccacgccct acatgtggag ttaccagcca caaatgggac 33240

ttgcggetgg agctgcccaa gactactcaa cccgaataaa ctacatgage gecgggacccece 33300
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acatgatatc ccgggtcaac ggaatccgceg cccaccgaaa ccgaattcte ttggaacagg 33360
cggctattac caccacacct cgtaataacc ttaatccccg tagttggccce getgeectgg 33420
tgtaccagga aagtcccget cccaccactg tggtacttcece cagagacgcce caggccgaag 33480
ttcagatgac taactcaggg gcgcagcttg cgggcggctt tecgtcacagg gtgcggtcge 33540
ccgggcaggg tataactcac ctgacaatca gagggcgagg tattcagctc aacgacgagt 33600
cggtgagctce ctcecgettggt cteccgtecgg acgggacatt tcagatcgge ggcgecggece 33660
gtcecttcatt cacgectcegt caggcaatcc taactctgca gacctcegtcecce tctgageccge 33720
gctetggagyg cattggaact ctgcaattta ttgaggagtt tgtgccatcg gtctacttta 33780
accccttete gggaccteece ggccactate cggatcaatt tattcctaac tttgacgegg 33840
taaaggactc ggcggacggce tacgactgaa tgttaagtgg agaggcagag caactgcgcece 33900
tgaaacacct ggtccactgt cgccgccaca agtgctttge ccgcgactcce ggtgagtttt 33960
gctactttga attgcccgag gatcatatcg agggcccggce gcacggcgtce cggcttaccg 34020
cccagggaga gcettgceccegt agectgattce gggagtttac ccagecgcecce ctgctagttg 34080
agcgggacag gggaccctgt gttctcactg tgatttgcaa ctgtcctaac cttggattac 34140
atcaagatcc tctagttata actagagtac ccggggatct tattcccttt aactaataaa 34200
aaaaaataat aaagcatcac ttacttaaaa tcagttagca aatttctgtc cagtttattc 34260
agcagcacct ccttgcccte ctecccagete tggtattgca gettectect ggctgcaaac 34320
tttctecaca atctaaatgg aatgtcagtt tcctectgtt cctgteccatce cgcacccact 34380
atcttcatgt tgttgcagat gaagcgcgca agaccgtctg aagatacctt caaccccgtg 34440
tatccatatg acacggaaac cggtcctcca actgtgcctt ttcttactce teccctttgta 34500
tcecceccaatg ggtttcaaga gagtccccect ggggtactcect ctttgegect atccgaacct 34560
ctagttacct ccaatggcat gcecttgcegctce aaaatgggca acggcctctce tctggacgag 34620
gccggcaace ttacctceccca aaatgtaacc actgtgagec cacctctcaa aaaaaccaag 34680
tcaaacataa acctggaaat atctgcaccc ctcacagtta cctcagaagc cctaactgtg 34740
gctgecgeeg cacctctaat ggtegeggge aacacactca ccatgcaatc acaggccccg 34800
ctaaccgtgce acgactccaa acttagcatt gccacccaag gacccctcac agtgtcagaa 34860
ggaaagctag ccctgcaaac atcaggcccc ctcaccacca ccgatagcag tacccttact 34920
atcactgcct caccccectet aactactgcec actggtaget tgggcattga cttgaaagag 34980
cccatttata cacaaaatgg aaaactagga ctaaagtacg gggctccttt gcatgtaaca 35040
gacgacctaa acactttgac cgtagcaact ggtccaggtg tgactattaa taatacttcc 35100
ttgcaaacta aagttactgg agccttgggt tttgattcac aaggcaatat gcaacttaat 35160
gtagcaggag gactaaggat tgattctcaa aacagacgcc ttatacttga tgttagttat 35220
ccgtttgatg ctcaaaacca actaaatcta agactaggac agggccctcect ttttataaac 35280
tcagcccaca acttggatat taactacaac aaaggccttt acttgtttac agcttcaaac 35340
aattccaaaa agcttgaggt taacctaagc actgccaagg ggttgatgtt tgacgctaca 35400
gccatageca ttaatgcagg agatgggctt gaatttggtt cacctaatgc accaaacaca 35460
aatccectca aaacaaaaat tggccatggce ctagaatttg attcaaacaa ggctatggtt 35520
cctaaactag gaactggcct tagttttgac agcacaggtg ccattacagt aggaaacaaa 35580
aataatgata agctaacttt gtggaccaca ccagctccat ctcctaactg tagactaaat 35640

gcagagaaag atgctaaact cactttggtc ttaacaaaat gtggcagtca aatacttgct 35700
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acagtttcag ttttggctgt taaaggcagt ttggctccaa tatctggaac agttcaaagt 35760
gctcatctta ttataagatt tgacgaaaat ggagtgctac taaacaattc cttectggac 35820
ccagaatatt ggaactttag aaatggagat cttactgaag gcacagccta tacaaacgct 35880
gttggattta tgcctaacct atcagcttat ccaaaatctc acggtaaaac tgccaaaagt 35940
aacattgtca gtcaagttta cttaaacgga gacaaaacta aacctgtaac actaaccatt 36000
acactaaacg gtacacagga aacaggagac acaactccaa gtgcatactc tatgtcattt 36060
tcatgggact ggtctggcca caactacatt aatgaaatat ttgccacatc ctcttacact 36120
ttttcataca ttgcccaaga ataaagaatc gtttgtgtta tgtttcaacg tgtttatttt 36180
tcaattgcag aaaatttcaa gtcatttttc attcagtagt atagccccac caccacatag 36240
cttatacaga tcaccgtacc ttaatcaaac tcacagaacc ctagtattca acctgccacc 36300
tcecteccaa cacacagagt acacagtcect ttcectceccecegg ctggecttaa aaagcatcat 36360
atcatgggta acagacatat tcttaggtgt tatattccac acggtttcct gtcgagccaa 36420
acgctcatca gtgatattaa taaactcccc gggcagctca cttaagttca tgtcgetgte 36480
cagctgctga gccacaggct getgtcecaac ttgeggttge ttaacgggcg gcgaaggaga 36540
agtccacgcce tacatggggg tagagtcata atcgtgcatce aggatagggc ggtggtgctg 36600
cagcagcgcg cgaataaact gectgcecgecg ccgctcecegte ctgcaggaat acaacatgge 36660
agtggtctcce tcagcgatga ttcgcaccge ccgcagcata aggcgecttg tecteecggge 36720
acagcagcgce accctgatct cacttaaatc agcacagtaa ctgcagcaca gcaccacaat 36780
attgttcaaa atcccacagt gcaaggcgct gtatccaaag ctcatggcgg ggaccacaga 36840
acccacgtgg ccatcatacc acaagcgcag gtagattaag tggcgacccce tcataaacac 36900
gctggacata aacattacct cttttggcat gttgtaattc accacctccce ggtaccatat 36960
aaacctctga ttaaacatgg cgccatccac caccatccta aaccagctgg ccaaaacctg 37020
ccegecgget atacactgca gggaaccggg actggaacaa tgacagtgga gagcccagga 37080
ctcgtaacca tggatcatca tgctcgtcat gatatcaatg ttggcacaac acaggcacac 37140
gtgcatacac ttcctcagga ttacaagctc ctccegegtt agaaccatat cccagggaac 37200
aacccattcc tgaatcagceg taaatcccac actgcaggga agacctcgca cgtaactcac 37260
gttgtgcatt gtcaaagtgt tacattcggg cagcagcgga tgatcctcca gtatggtage 37320
gcgggtttet gtctcaaaag gaggtagacg atccctactg tacggagtgce gccgagacaa 37380
ccgagatcgt gttggtcgta gtgtcatgcc aaatggaacg ccggacgtag tcatatttce 37440
tgaagcaaaa ccaggtgcgg gcgtgacaaa cagatctgcg tctcecggtet cgccgettag 37500
atcgctetgt gtagtagttg tagtatatcc actctctcaa agcatccagg cgcccectgg 37560
cttcgggtte tatgtaaact ccttcatgcg ccgctgccect gataacatcce accaccgcag 37620
aataagccac acccagccaa cctacacatt cgttctgcga gtcacacacg ggaggagcgg 37680
gaagagctgg aagaaccatg tttttttttt tattccaaaa gattatccaa aacctcaaaa 37740
tgaagatcta ttaagtgaac gcgctcecccect ccggtggegt ggtcaaactce tacagccaaa 37800
gaacagataa tggcatttgt aagatgttgc acaatggctt ccaaaaggca aacggccctce 37860
acgtccaagt ggacgtaaag gctaaaccct tcagggtgaa tctcectctat aaacattcca 37920
gcaccttcaa ccatgcccaa ataattctca tctcgeccacce ttctcaatat atctctaage 37980

aaatcccgaa tattaagtcc ggccattgta aaaatctgct ccagagcgcce ctccacctte 38040
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-continued
agcctcaage agcgaatcat gattgcaaaa attcaggttce ctcacagacc tgtataagat 38100
tcaaaagcgg aacattaaca aaaataccgc gatcccgtag gtccecttege agggcecaget 38160
gaacataatc gtgcaggtct gcacggacca gcgcggccac ttccccgeca ggaaccttga 38220
caaaagaacc cacactgatt atgacacgca tactcggagce tatgctaacc agcgtagccce 38280
cgatgtaagce tttgttgcat gggcggcgat ataaaatgca aggtgctgct caaaaaatca 38340
ggcaaagcct cgcgcaaaaa agaaagcaca tcgtagtcat gctcatgcag ataaaggcag 38400
gtaagcteceg gaaccaccac agaaaaagac accatttttce tctcaaacat gtcectgegggt 38460
ttctgcataa acacaaaata aaataacaaa aaaacattta aacattagaa gcctgtctta 38520
caacaggaaa aacaaccctt ataagcataa gacggactac ggccatgccg gcgtgaccgt 38580
aaaaaaactg gtcaccgtga ttaaaaagca ccaccgacag ctcctecggte atgtceccggag 38640
tcataatgta agactcggta aacacatcag gttgattcat cggtcagtgc taaaaagcga 38700
ccgaaatagce ccgggggaat acatacccgce aggcgtagag acaacattac agcccccata 38760
ggaggtataa caaaattaat aggagagaaa aacacataaa cacctgaaaa accctcctge 38820
ctaggcaaaa tagcaccctc ccgctcecaga acaacataca gcgcttcaca gcggcagcect 38880
aacagtcagc cttaccagta aaaaagaaaa cctattaaaa aaacaccact cgacacggca 38940
ccagctcaat cagtcacagt gtaaaaaagg gccaagtgca gagcgagtat atataggact 39000
aaaaaatgac gtaacggtta aagtccacaa aaaacaccca gaaaaccgca cgcgaaccta 39060
cgcccagaaa cgaaagccaa aaaacccaca acttcctcaa atcgtcactt cegttttcece 39120
acgttacgta acttcccatt ttaagaaaac tacaattccce aacacataca agttactccg 39180
ccctaaaacce tacgtcaccce geccegttee cacgcccege gccacgtcac aaactccacce 39240
ccectcattat catattggcet tcaatccaaa ataaggtata ttattgatga tnnnnnttaa 39300
t 39301
What is claimed is: 40  (b) a non-specific immune response enhancer selected

1. An immunogenic composition, said composition com-

prising:

(a) a chimeric adenoviral expression vector comprising a
promoter operably linked to a nucleic acid encoding a
heterologous polypeptide, wherein the heterologous
polypeptide is an human papilloma virus (HPV)
polypeptide or herpes simplex virus (HSV) polypeptide;

(b) a non-specific immune response enhancer selected
from dsRNA and a dsRNA mimetic; and

(c) a pharmaceutically acceptable carrier.

2. The composition of claim 1, wherein the promoter is a
CMYV promoter.

3. The composition of claim 1, wherein the ds RNA
mimetic is poly I:C.

4. The composition of claim 1, wherein the non-specific
immune response enhancer is formulated to be administered
within 48 hours of the administration of the chimeric aden-
oviral expression vector.

5. A method for eliciting an immune response, the method
comprising administering to a mammalian subject

(a) a chimeric adenoviral expression vector comprising a
promoter operably linked to a nucleic acid encoding a
heterologous polypeptide, wherein the heterologous
polypeptide is an human papilloma virus (HPV)
polypeptide or herpes simplex virus (HSV) polypeptide;
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from dsRNA and a dsRNA mimetic, wherein the
immune response is directed against the heterologous
polypeptide.

6. The method of claim 5, wherein the promoter is selected
from the group consisting of the: CMV promoter and the
human beta actin promoter.

7. The method of claim 5, wherein the dSRNA mimetic is
polyl:C.

8. The method of claim 5, wherein the a non-specific
immune response enhancer is administered within 48 hours
of the administration of the chimeric adenoviral expression
vector.

9. The immunogenic composition of claim 1, wherein the
heterologous polypeptide is a herpes simplex virus polypep-
tide.

10. The immunogenic composition of claim 1, wherein the
composition is formulated for oral, intranasal, or mucosal
administration.

11. The immunogenic composition of claim 1, wherein the
composition is formulated for vaginal administration.

12. The method of claim 5, wherein the heterologous
polypeptide is a herpes simplex virus polypeptide.

13. The method of claim 5, wherein the route of adminis-
tration is vaginal.

14. The immunogenic composition of claim 1, wherein the
non-specific immune response enhancer is dsRNA, and
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wherein the chimeric adenoviral vector further comprises a
nucleic acid sequence encoding the dsRNA.

15. The immunogenic composition of claim 14, wherein
the nucleic acid sequence encoding the dsRNA is operably
linked to a second promoter.

16. The method of claim 5, wherein the non-specific
immune response enhancer is dsSRNA, and wherein the chi-
meric adenoviral vector further comprises a nucleic acid
sequence encoding the dsRNA.

17. The method of claim 16, wherein the nucleic acid
sequence encoding the dsRNA is operably linked to a second
promoter.
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